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PREFACE. 


• ■ 

In this book will be found all that is required in Arithmetic of 
the ^students of our Indian Universities. It will be useful to 
students who may afterwards have to serve in Mercantile offices. 
Any one, who intends to learn Arithmetic thoroughly, will find in it 
a safe and complete guide. It differs from the existing treatises 
in the greater prominence given to the Unitary Method and 
Arithmetical Equations. The Unitary Method (called Subhankar*s 
method in this country) is practically more useful than the method 
of Rule of Three. The solution of a problem by the Unitary 
method gives a greater insight into it than the method of Rule 
of Three, the use of which m most cases is merely mechanical. 
The Arithmetical Equations require only certain axioms which are 
common to all branches of Mathematics. 

The Examples in this book are more numerous and of greater 
variety in the belief that a sound knowledge of the analytical part 
of Mathematics requires a sound knowledge of Arithmetic, and 
this can be effected only by the student being drilled with home 
exercises of at least four sums of Aiithmetic every day from the 
8th to the 3rd class. The collection of examples in this book is 
sufficiently large to obviate the necessity of buying another book 
of Arithmetic. Typical examples of every variety have been 
worked out, and no pains have been spared to make them really 
instructive. 


One-third of the more important examples m each set should 
be worked out in the class and the remaining two-thirds may be 
given as home exercise^. The more difficult examples in each set 
and the Miscellaneous Examples may advantageously be left for 
a revisional course. The Oral Examples should not be neglected. • 


•Typographical errors are likely to have crept in this the*fij£t 
^edition. I shall, therefore, feel highly obliged if any one usmg 
|this book would be good enough to point them out either to me 
|>r to* the publishers. 

! In conclusion, I have to thank many friends who have assisted' 
fie m the verification of the Answers of the examples of this 
look, and especially Babu Chupilal Sil, late principal Mathematical 
Teacher of the General Assembly’s Institution and author of 
Several mathematical works, who has materially helped me in the 
(reparation m this woric and without whose help it jrdhld perhaps 
Jot have beOTppstfiible Kgjr me to complete it 


j 0 < 

*8/2, Nilmony Mitter’s Street,) 
Calcutta : the ijth Dmmber, idq/.J 


GAURI S&NKAR DE. 
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PREFACE 


PREFACE TO THE SECOND EDITION. 

* * 

I am very grateful to the Heads of Institutions, and the reading 
public for the very cordial reception given to this book, the first 
edition of which has been sold off in the very brief space of 
Two months 

I also take this opportunity of acknowledging the help given 
me by several of my friends in pointing out errors, verifying 
answers of Examples, and making valuable suggestions. 

In this edition only slight alterations have been made here 
and there, and errors corrected. About 200 of the les^ important 
miscelIaneous*examples have been omitted from the latter part to 
reduce the size of the book. 


38/2, Nilmony Mittkr's Strkki. ) 
20th April , 1898. j 


GAURI SANKAR DE. 


PREFACE TO THE THIRD EDITION 


In this edition the book has been thoroughly revised and only 
slight alterations and additions have been made in certain places. 
Almost all the examples have been worked anew in the course 
of pieparing the Key to this book which has been out about a 
month ago. I hope that few errors are left in this edition 

I have to tender my thanks to my friends and correspondents 
who have pointed out errors and communicated suggestions for 
the improvement of the book. Any communication for the 
improvement of the book will be thankfully received. 


38/2, Nilmony Mittkr’s Street, ) 
* The 29th December , 1898. j 


GAURI SANKAR DE. 


PREFACE TO THE SEVENTH EDITION. 


In this edition tl?e book has been thoroughly revised and* 
several alterations and additions have been made. Many unimportant 
articles and examples have been, omitted to reduce the bulk of the 
book apd # the samepfime great pains have been taken to ensure 
accuracy in the examples and the answers. 


38/2, NiugdjlV Mitter’s Street, ) 
Thl m&February, 1903 . f 


GAURI SANKAR DE, 
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CHAPTER I. 


Definitions, Names of Numbers, Notation and Numeration. 
I. DEFINITIONS AND PRELIMINARY NOTIONS. 


- 1 Anything that is capable of increase or diminution is called 

a, magnitude. 

2 . A magnitude may be whole and undivided , as the length of 
a stick, a period of time ; or it may consist of separate and distinct 
paits, as a heap of pebbles, a herd of o\cn, a pack of dogs. 

3 . When a magnitude is whole and undivided, we select some 
well-marked magnitude of that kind which we call its unit, and 
by counting this unit a sufficient numbei of times, w^e make up the 
guen magnitude ; but if the magnitude be made up of distinct objects, 
u r e select an object of that kind as our unit, and see how many of 
these units arc to be ta^en to make up the given magnitude. 

4 Hence, a unit, or as it is generally called unity, is the 
repiesentation of a thing considered in its individual capacity, 
without regard to the parts of which it may be made up, and it is 
the Base or Element of all our computations. 

Thus, each of the terms, a man, a house, a pound, &c. denotes 
■one individual of its kind, being ihe same as one man, one house, one 
pound, &c lespectively ; ancl these are the bases or elements by 
means of which several men, several houses, several pounds, j6c., 
may be computed. ' 

5 .’ A magnitude represented as made up of one or more of its 
unit, is called a quantity, and the result of the comparison of the 
given magnitude with its unit respecting how many times it contains 
its unit is called a number. 


Thus, the length of a stick, a heap of pebbles are magnitudes j 
ten yards, a hundred pebhle^^^e quantities , ten and a hundred are 

numbers , v *' * jj|f 

6 . Hence, numbegj^^^|yes one or more units, or denotes one 
or more distinct objects 

Thus, one man, _, _ r _,_ . v __ 

represented by the num$$®P«tf, 'two, three , &c. denote one or more 
individuals of the same kiba. 
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7. Numbers thus viewed or considered, are termed whole 
numbers or integers ; and the unit is considered as the first 01 
least integer. 

8. The measure or numerical value of any quantity is the 
‘ 'number of times the quantity contains the unit. 

Thus, when a foot is used as the unit of length, and we speak 
of a rod as four feet long, the number four represents the measure 
of the stick. * 

9 . Hence the measure of a quantity represents its relative 
magnitude, but the measure and the unit togethei indicate its 
absolute magnitude. 

10. Numbers are either abstract or concrete. 

' A com re/e -or off h cate number is a number of objects or unit 1 ' 
of any kind ; &n abstract number is a number considered separately 
and without any relation to objects. 

Thus, five apples, ten pounds, four men are concrete numbers , 
five, ten , four arc abstrai t numbers 

11 . Hence, an abstrad number is a number in its literal sense. 

1 giving the idea of times or repetitions , but a concrete number is- 

simply a quantity. 

12 Arithmetic is the Science of numbeis It investigates 
their propeitics, and points out methods of calculations by means 
of them. 

11. NAMES OF NUMBERS. 

13 . The Symbol or Representation of unit or unity is l , but 
instead of othei numbers being expiessed by assemblages or multi¬ 
tudes of units placed together, which would soon become embairass- 
ing, other characters oi symbols have been invented, by means of 
which every number however great may be expiessed ; again, 
uttftead of a different symbol being adopted foi every diffeient 
nuYnbei , which would soon become equally inconvenient, all numbers 
*tire expressed by means of the following ten symbols, or as they are 
usually termed figures, and sometimes digits, which have their 
names respectively annexed . — 

i, ?) 3 * 4 > 5 < 6, 7 > 8, p, o. 

one, two, three, four, five, six, seven, eight, nine,, zero. 

the first nine of which are all defined by their names ■ thus, one and 
one is two ; two and one is three ; three and one is four ; four 
and one is five ; and so on ; and the last which is variously 
denominated zero, cipher, or nought, when standing by itself has 
no signification, or at most, denotes the absence of number, and is to 
be regarded merely as an auxiliary digit, for the purposes hereafter 
to be explained. These nine digits are called simple numbers , and 
units vf the first order. Their names are perfectly arbitrary. 
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14 . The next number is nine and one, and we give it the name 
ten. Ten forms 4 single unit of the second order , and by counting 
by ten , as wc before counted by one , we have 

onc-ten, two-ten, three-ten, four-ten.nine-ten , 

or more briefly, remembering that “ty” is equivalent to ten, and 
treating ten as a simple number, we say 

> f ten, twenty, thirty, forty,.ninety. 

The names of the nine numbeis between ten and twenty, are 
eleven, twelve thirteen, fourteen, fifteen.nineteen. 

The names of the nine numbers between twenty and thirty, 
thirty anc\ forty, .. , as also the nine numbers that follow ninety 
are formed by placing in order the names of the first nine numbers 
after twenty, thirty,. .. ninetv Thus we get at last ninety-nine. 

15 . The number which follows nmety-ninc is ninety-nine and 
one, oi ten tens, and is called a hundred. It is a single unit of the 
third order* and by counting by hundreds as we counted by simple 
units, we have 

one-hundred, tw-o-hundred, three-hundred. ...nine-hundred. # 

The names of the ninety-nine numbers between one hundred 
and two hundred, two hundred and three hundred. .. as also the 
ninety-nine numbeis that follow nine hundred, are formed by placing 
in order the names of the fiist ninety-nine numbers after one hun- 
died, two hundred, .. .. nine hundred. Thus we get at last nine 
hundred and ninety-nune. 

16 The number which follows nine hundred and ninety nine 
is nine hundred ninety-nine and one or ten hundred , and is called 
a thousand. It is a single unit of the fourth order Proceeding 
as before, we get ten-thousand as forming a single unit of the fifth 
order, and ten ten-thousands or a hundred thousand as a single unit 
of the sixth order . but there being no independent names for these 
units we call a thousand as a second principal unit, and count by 
units, tens and hundreds of thousands ^ 

The names of the nine hundred and ninety-nine nfunbars 
between one thousand and two thousand, two thousand and three 

thousand., as also the nine hundred and ninety-nine numbers 

that follow hundreds of thousand are formed by placing in ordei the 
names of the first nine hundred and ninety-nine numbers after one 
thousand, two thousand,.hundreds of thousands. 

17 . The next number is a thousand thousands, and forms a 
single unit of the seventh order. It has an independent name and 
is called a million. Considering a million as a third principal unit, 
we count by units, tens, hundreds, thousands, ten-thousands, and 
hundred-thousands of millions. 

18 . Lastly, w e come to a million millions , which Is called a 
billion, and forms a single unit^of the thirteenth order. Proceeding 
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m this way, we get a million billions , which is called a trillion, 
a million-trillions , which is called a qup.drillior{ and so on. 

The periods which follow the above in succession are quin- 
tillion, sextillion, septillion, octillion, &c. 

• In France and some of the United States of America a thou¬ 
sand millions is called a billion, a thousand billions a trillion, and so 
on ; hence a billion m England is a trillion in America, &c. 

19 From what has been said above, it appears that vie 
practically employ not more than thirteen independent words .—one, 
two, three, four, five, six, seven, eight, nine, ten, hundred, thousand, 
million, and that ten uhits of any order always make one unit of the 
next higher order. 


III. NOTATION 


j, 20. Notation is the method of cxpiessing by certain sym¬ 
bols or characters, any proposed number expressed in words. 

21 . Beginners have already learnt from Art. 13 how to express 
the numbers from one to nine by on© figure ; the following Article 
will teach them to express numbers from ten to ninety-nine by the 
use of two figures. 

22 . When a figure is placed on the n^ht of the same or any 
other figure it has by universal agreement, the effect of increasing 
the value of the last mentioned figure tenfold, a* the same time that 
it letains its own value. 


Thus, beginning with the auxiliary digit o, we have the following 
numbers and their representations : - 


10 ten 

11 eleven 

12 twelve 

13 thirteen 
i4Vourteen 
^ fifteen 
10 sixteen 

17 seventeen 

18 eighteen 

19 nineteen 
. 20 twenty 

2t twenty-one 

22 twenty-two 

23 twenty-three 

24 twenty-four 

25 twenty-fii^; 

26 twenty-six 

27 twenty-seven » 

28 twenty-eight 


29 twenty-nine 

30 thirty 

31 thirty-one 

32 thirty-two 

33 thirty-three 

34 thirty-four 

35 thirty five 

36 thirty-six 

37 thirty-seven 

38 thirty-eight 

39 thiity-nine 

40 forty 

41 forty-one 

42 forty-two 

43 forty-three 

44 forty-four 

45 forty-five 

46 forty-six 

47 forty-seven 


48 forty-eight 

49 forty-nine 

50 fifty 

51 fifty-one 

52 fifty-two 

53 fifty-three 

54 fifty-four 

55 fifty-five 

56 fifty-six 

57 fifty-seven 

58 fifty-eight 

59 fifty-nine 

60 sixty 

61 sixty-one 

62 sixty-two 

63 sixty-three 

64 sixty-four 
' 65 sixty-five 

y 66 sixty-sik 1 
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67 sixty-seven 
i 68 sixty-eight 

69 sixty-nine 

70 seventy 

71 seventy-one 

72 seventy-two 
73* seventy-three 

74 seventy-four 

75 seventy-five 

76 seventy-six 

77 seventy-seven 


78 seventy-eight 

79 Seventy-nine 

80 eighty 

81 eighty-one 

82 eighty-two 

83 eighty-three 

84 eighty-four 

85 eighty-five 

86 eighty-six 

87 eigduy-seven 

88 eighty-eight 


89 eighty-nme 

90 ninety 

91 nincty-ohe 

92 ninety-two 

93 ninety-three 

94 ninety-four 

95 ninety-five 

96 ninety-six 

97 ninety-seven 

98 ninety-eight 

99 ninety-nine 

by tfwo digits. 


which is the largest number that can be exptessed 


23. The use of two, either the same or different figures, will 
not enable us to go beyond this number, but repetition of the con¬ 
trivance in the last Article, will by means of more figures supply 
the defect. 


Thus, supposing the effect of any figure’s being placed on the 
right of symbols formed as above, to be to increase all their values? 
tenfold\ we shall have 


100 one hundred 

101 one hundred and one 

102 one hundred and two 

&c. ,/fcc. 


200 two hundred 

201 two hunched and one 

202 two hundred and two 

&c. &c. 


so likewise of succeeding numbers ; thus, we have 

345 three hundred and forty-five ] 750 seven hundred and fifty 
586 five hundred and eighty-si\ I 946 nine hundred and forty-six 

and again 999 will be nine hundred and ninety-nine , which is the 
largest number capable of being expressed by three figures. 

Here, the first figure on the right hand is said to occupy the, 
units' place , the second\ the place of tens, and the third, thax of 
hundreds . ! 

Of the auxiliary digit o, the sole use is in the effect specified m 
the last two Articles ; and all figures to the right of it will therefore 
be unaffected by r it. 


24 . In estimating numerical magnitudes, we proceed in order 
from hundreds , to thousands, tens of thousands, and hundreds of 
thousands j millions, tens of millions , and hundreds of millions ; 
in precisely the same manner as we have done above from units to 
tens, and from tens to hundreds. 

25 . Agreeably to the principle of Art. 22, it is 1 'assumed that 
“any figure placed on the right of one or more figures, has Jthe effect 
of increasing every one of them tenfold without altering its own 
value ” ; and this enables us to express with facility any number 
whatever. 
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Thus, 1000 will represent one thousand. 

5493 will represent five thousand, four hundred and 
nmety-thiee. 

23456 will represent twenty-three - thousand, four hundred 
and fifty-six. 

729054 will represent seven hundred twenty-nine thousand 
and fifly-four. 

1803205 will represent one million, eight hundred thiee thou¬ 
sand, two hundred and five. 

32754081 will icpiesent thirty-two million, seven hundred fifty- 
four thousand, and eighty-one. tJ 

473025004* will lepresent four hundred seventy-three million, 
twenty-five thousand and four. 

26. If the first three figures beginning from the right-hand be 
denominated so many units, tens of units and hundreds of units , it 
follows that the next thiee figures taken in the same way will be 
thousands , tens of thousands, and hundieds of thousands; the next 
three m order will be millions , tens of millions, and hundreds of 
millions; and so on. 

Whence, to express in figures any numbei proposed, we have 
only to consider in which of these divisions each part of it ought to 
be found, observing that three figures from the right must be taken 
to make each division complete, before we proceed to the next. Thus, 

Ex. 1. Express by means of figures > Thirty-five thousand 
eight hundred and nineteen. 

Here, eight hundred and nineteen belongs to the first division 
on the right ; and is written 819 . also, thirty-five thousand must be 
found in the second division from the right, and is 35 whence the 
proposed number will be expressed by 35,819. 

Ex. 2. Write down in figures the number. Five million, 
twenty-five thousand\ six hundred and sn/en. 

In this case, the first division on the right will be 607 ; the second 
will be*02 5, the digit o being affixed to the left of the others without 
altering their values, to make up the required number of three ; and 
the third is 5 ; so that the expression required will be 5,025,607. 

Ex. j. Express by figures the following number • Five hundred 
and seventy million , two hundred six thousand and fifty-four. 

Here, the first division is 054, the o altering only the values of 
the figures in the subsequent divisions ; the second division is 206: 
and the third is 570 ; whence the number proposed is correctly 
expressed by 570^206,054. 

27, This^nethod of notation can never present any difficulty, 
provided ij be carefully remembered that every division of figures, 

, as we proceed from the right hand towards the left must be comple¬ 
ted as lair as it is possible ; and by a little practice, we shall be en¬ 
abled to write down any number by beginning at the left hand 
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Ex. i. To write‘down Six hundred and thirteen million five 
Jiundred and twenty^even, we.observe that the division of millions 
will be 613 ; that of thousands will be 000, and that of units 527 ; so 
that the number is expressed by 613,000,527. * 

Ex. 2. To represent Ten thousand million by figures ; for the 
fourth division we have 10, and for each of the third, second and’ 
first ooo, so that the representation requued is 10,000,000,000 

Examples I. 

Represent the following numbers in figures :— 

1. Forly-three; seventy-nine ; sixty-five ; eighty-four ; fifty- 
eight ; ninety-seven ; sixty ; eighty-seven. 

2. Four hundred and forty-nine ; five hundred and ninety-eight ; 
seven hundred and four ; four hundred and five ; two hundred 
and thirty-five ; nine hundred and fifty-eight ; seven hundred and 
twenty-five ; eight hundred and thirty-five. 

3 Four thousand ; seven thousand, eight hundred and four ; 
eighty-nme thousand and sixty-three ; fifty three thousand, two 
hundred and twenty-three ; eight thousand and forty-six ; six hundred • 
three thousand, two hundred and forty ; five hundred thousand, five 
hundred’and five ; nine hundred nine thousand and nine. 

4 . Three hundred forty-one thousand, three hundred and 
twenty-three ; two hundred thousand and seventy-five j seven hundred 
seven thousand and seventy ; five hundred thousand ; eighty thousand 
and eight ; four hundred two thousand and seven hundred. 

5 . Nine million, forty-three thousand, six hundred and two ; " 
seven million, eight hundred fifty nine thousand, six hundred and 
thirty-two ; three million, forty thousand and twenty ; one million, 
four hundied and three thousand ; five million, five hundred thousand, 
six hundred, and seventy-six ; eleven million and five ; one million, 
three hundred, seventy-eight thousand, two hundred and sixty-seven ; 
•one million, ten thousand and one. 

6 Forty-five million, three hundred eighty-seven thousand and 
twenty-five ; ninety-two million, five hundred sixty eight tho^ 
sand, nine hundred and eighty-five ; eleven million, five hundred 
sixty five thousand, four hundred and thirty-seven ; forty million, 
forty thousand and five ; ninety-six million, ninety-six thousand and 
nmety-six. 

7 . Three hundred forty-nine million, four thousand and sixty- 
five ; one hundred million, thirteen thousand and one ; nine hundred 
nine million, nine thousand and ninety-nine ; eight hundred forty-two 
million, two hundred forty-six thousand, four hundred and eighty- 
four ; three million, four hundred fifty-two thousand, tone hundred 
and sixty-one ; four hundred ninety-four million. 

8 . Nmety-nine million, ninety-nine thousand and nienty*nine ; 
one hundred eleven million, six hundred fifty thousand and fifty ; 
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six hundred forty million, sixty-four thousand and six hundred ; five 
hundred million, seven hundred three thousand a$id two ; six hundred 
nine million, one thousand, two hundred and eight. 

9 . ' Two thousand, eight hundred four million, two hundred 
fifty-two thousand and ninety-seven ; twelve thousand, thirty-six 
million, fifty-four thousand and seventy-nine ; four thousand million, 
nine hundred thousand and five ; six thousand, three hundred foui 
million, five hundred six thousand, five hundred and six; forty, 
thousand, two hundred eighty million, five hundred thirty thousand, 
two hundred and fifty-nine. 

10 . Four hundred thousand million and ten thousand ; eight 
hundred thirty-six thousand, five hundred and sevenly-thfee million, 
two hundred forty-four thousand and six, nine hundred thousand, 
nine hundred million, nine hundred thousand and nine ; six hundred 
thousand, sixty million, six thousand and six. 

11 . Nine thousand, four hundred five million, four thousand, 
five hundred and fifty ; four hundred thirteen thousand, seven hundred 
twenty-three million, nine thousand and four ; five thousand, and eight 
hundred eight million, sixty-eight thousand and eighty. 

19 . Eight billion, two hundred seven thousand and five ; three 
billion, four thousand, seven hundred two million, one hundred sixty- 
four thousand, seven hundred and twenty-two ; one billion, three 
hundred thousand and five. 

13 . Ninety-nine billion, ninety million, ninety-nine thousand, 
nine hundred and nine ; one hundred billion, One hundred ninety-six 
thousand, four hundred million, ten thousand and nine. 

14 . Six hundred fifty-four thousand, three hundred twenty- 
three billion, four thousand, twenty-one million, fifty thousand, three 
hundred and one; forty-seven thousand, five hundred twenty-six 
billion, eight hundred seventy thousand, seven hundred forty-four 
million, one hundred three thousand, two hundred and eighty-four. 

15 . Nine trillion, four billion, six hundred forty million, three 
hundied and sixty-five. 

IS. Write in figures the least number of six digits and the 
greatest number of eight digits. How many numbers are represent¬ 
ed by three digits ? 

17. Write down in figures all the numbers between eighty- 
seven and ninety-three, between six hundred and eleven to six 

• hundred and twenty, and between nine hundred and forty-seven to* 
nine hundred and seventy. 

18 . When told to write five milliqn, five hundred five thousand, 
five hundred and five in figures, one boy wrote 550555, and another 
ivrote 50550501; what mistakes did they commit ? 

88 . II will be observed, from what has been said, that each 
of the nine figures or digits, i, 2, 3, 4, 5, 6, 7» 8* 9, has a simple* 
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absolute or intrinsic value of its own, whereas the auxiliary digit o* 
has no such value?; and on this account the former are termed 
significant figures, in contradistinction to the last. It will moreover 
have occurred to the reader, that every one of these significant digits, 
in addition to its simple value, which is fixed and certain, possesses 
also a local or u accjjd£Q£al value dependent upon the situation ui 
whi^h it is placed. 

, Thus, in the expression of the number, Four thousand three 
hundred and twenty-one , which will be 4321, the 1 in the first place 
on the right hand, retains its simple value ; the second figure 2, 
in its situation denotes two tens or twenty ; the third is three 
hundreds , and the fourth is four thousands ; so that the local values 
of 2, 3 and 4 here, are respectively, ten times, a hundred times and 
a thousand times, as great as their simple values ; and it is the 
circumstance of assigning to each of the significant figures a local 
as well as a simple value, which confers upon the system, the 
immense powers it possesses. 

29 . The characters 1, 2, 3, 4, 5, 6, 7, 8, 9, o and the mode of 
lepresenting numbers by their combinations were first invented by the 
Hindus. The word Digit denoting a Finger) usually applied to these 
chaiacters, seems to point out the means originally employed m 
estimating numerical magnitudes ; the number 10, which is called the 
Base or Radix of the system, and by which the local values of the 
digits are regulated, being that of the Finger of both hands. Thus 
came the name Decimal System of Notation. The system was 
horrowed from the Hindus by the Arabs, who introduced it into Europe 
about the nth century. Hence the Europeans call it the Arabic Nota¬ 
tion. The Notation appears to be as complete and convenient as can 
well be imagined, and m its present state may certainly be regarded 
as one of the greatest and most successful efforts of human ingenuity 
ever exhibited to the world. 

IV. NUMERATION. 

30. Numeration is the art of reading or estimating tjje 
value of a number expressed by figures, and is therefore the reverse 
of Notation. 

31 . From the circumstance of every figure possessing a local 
as well as a simple value, it follows that the value of each figure 
must be estimated by the place which it occupies : hence, a figure * 
standing by itself expresses so many units ; a figure in the second 
place from the right, denotes so many tens ; a figure in the third 
place, so many hundreds , arid so on : consequently, if we suppose 
any numerical expression to be divided into periods, or portions each 
consisting of three figures as far as they go, the figures*©* the period 
on the right will be units, and tens an# hundreds of Unit$ ; those of 
the next will be units, tens and hundreds of thousands ; those oF 
the third will be units, tens and hundreds of miUions; aftd so on. - 
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Thus, 25 is read twenty-five. 

304 is read three hundred and flur. 

5,287 is read five thousand, two hundred and eighty- 
seven 

60,530 is read sixty thousand, five hundred and 
thirty-nine. 

207,385 is read two hundred seven thousand, three 
hundred and eighty-fi\e. 

1,739,204 is read one million, se\en hundred thiity-nine 
thousand, two hundred and four. 

35,024,376 is read thirty-five million, twenty-four thou¬ 
sand, three hundred and se\ entyvsix. 
275,008,005 is read two hundred seventy-five million, 
eight thousand and five. 

t 

32 . In each of the above instances, we conceive the expression 
to be separated into periods of three figures each as far as they 
, go, beginning at the right hand. But if the number contains more 
' than nine figures, then instead of supposing that each division 
consists of three figures if we include six figures as far as we can in 
each division from the right hand, the first may be regarded as so 
many hundreds of thousands of units ; the next as so many hundreds 
of thousands of millions ; the next as so many hundreds of thou- 
■ sands of what are called billions, and the succeeding divisions, of so 
, many hundreds of thousands of what arc termed trillions, quad¬ 
rillions, &c. 

Thus, 34,567008,093402 is read thirty-four billion, five hundred 

sixty-seven thousand and eight million, ninety- 
three thousand four hundred and two. 


33 . The last two Articles will be rendered more clear by the 
' following scheme, called the Numeration Table. 
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34 . In reference to what was said in Art. 32, it may be proper 
to observe that the method of proceeding differs from that adopted 
by the Frehch and some other European Arithmeticians, whp adhere 
throughout to divisions of three figures, according to the principle of 
Art. 31, and after the division of millions , proceed directly to that 
of billions, tens of billions . and hundreds of billions : then to 
trillions , tens of trillions , and hundreds of trillions, and so on : 
^and this method certainly possesses some advantages m point of 
simplicity ; but as numbers of these magnitudes are not of very 
frequent occurrence, it has not been thought necessary to depart 
from the Notation and Nomenclature established in England 


Examples II. 

Write down in words the following numbers : - 

1. 17 5 24 ; 35 ; 46 ; 27 ; 48 ; 59 ; 76 ; 84 ; 95 ; 66 ; 75 ; 89. # 

2. 217 ; 319 ; 583 ; 695 ; 725 ; 308 ; 406 ; 846 ; 932 ; 725. 

3 3406 ; 5260 ; 4236 ; 3298 ; 5678 ; 2405 ; 9286. 

4 . 43201 ; 87054 ; 34002 ; 49803 ; 58030 ; 76503. 

5 . 903756; 903284; 827109; 319420; 243065*; 123456. 

6. 2714325 ; 8047328 ; 4010010 ; 8004640 ; 1234007. 

7. 12870045 ; 20084216 ; 79030284 ; 43002005. 

8. 321408653 ; 408076032 ; 314159265 ; 123456789. 

9 . 571268405 ; 3179040601 ; 319680209078. 

10. 1234567654321 ; 5020040003060 ; 4302500764009. 

11 . 200900600002 ; 43287000006321 ; 64000002646002. 

18 . 319080259417 ; 236045978213478. 

13. 1327875430029 ; 543 - 1 76989007. 

14 . Write the largest and the smallest numbers possible with 
the symbols 5, 4, 9, 2, 7. 

15 . Give the local value of each of the significant digits in the* 
following numbers :— 

95 ? 64 ; 575 ; 8297 ; 40276 ; 3205 ; 478296 ; 40302605 ; 50003029 ; 
70300006 ; 9786002030. 

10, 'Express i?i words the greatest number of five figures and 
the least number of seven figures. • 

17. Write down all the numbers that can be formed by the 
digits 2, 3, 4, taken all together. 
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V. THE HINDU METHOD OF NUMERATION. 

35^ The following is the Indian Numeration Table in 
common tise:— 
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The above number is read thus —hour hundied and fifty-six 
crores, seventy-five lacs, twenty-eight thousand, thiee hundied «tnd 
sixty-four. 

The Hindu names of places of figures are as follow •— eka, 
dattka, skata, sahasra, ajuta, laksha <lae), ntjuta, koti (crote*, 
arbuda , brtnda , kharva, nikharva, sattkha , sagara, padma, padma- 
nava, mohapadma , kshuni , akshuhtm , dhuti, mohadhult , antya* 
parardha . 


Examples HI. 

Write down in words the following numbeis according to the 
Indian Numeration :— 

1. 19237 * 60081 ; 49027 ; 167208 ; 200753 ; 830005. 

2. 7090709 ; 8001025 ; 3905086 ; 24050008 ; 4001745 

3 . 40217815 ; 4030024340 ; 4780230016 ; 23456000 

4 . 123456789; 6450300000; 760242900. 

5 . 4500002430 ; 8000785000 ; 4020504008. 

. Express in figures ,— 

8 . Four lacs, fifteen thousand, two bundled and eight; fifty- 
six lacs, foui thousand and twenty-nine ; eight hundred forty-three 
lacs, seventy-four thousand, two hundred and nine ; eight lacs and 
five ; seventy-fi^e lacs ; thirty lacs, seven hundred and eight. 

7. Two crores, fifteen lacs and four ; thirty-seven crores, seven 
lacs, four thousand and twelve . one hundred and forty five crores, 
nineteen lacs and seven ; five thousand and ninety-nine'erores, foul 
jijBjb* five thousand, six hundred and seven. 
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& Eighty crords, thirty lacs, one thousand and eleven ; four 
thousand two hundjed and pinety-five crores, fourteen lacs, and 
eighty-five ; seventy-five thousand four hundred and ten crores, four¬ 
teen lacs, nine thousand and nine. * 

9 . How many lacs are there in twenty millions ? How many 
thousands are m ten lacs ? How many millions in forty crores ? 

10. Read according to the Indian numeration the number—four 
(hundred five million, seventy-five thousand, nine hundred and four. 

11. Express a billion m Indian, and a akshuhini in English 
Notation. 

12. Atjoy was told to write nine crores, five lacs, four thousand, 
seven hundred and fifty-six, and he wrote 905407056. Find out his 
mistakes. 

VI. THE ROMAN SYSTEM OF NOTATION. 

36. A different system of Notation was in use among the 
Romans, long before the introduction of the Arabic Notation into 
Europe by the Moors m Spain. ^ * 

in thT§ system the character chiefly used are I, V, X, L, C, D 
and M which denote respectively the numbers 1, 5, 10, 50, 100, 500 
and 1000 in the Arabic system. Again when a bar. at,line is placed 
over a character, it increases its value a thous tndfold.* 

Thus V stands for $000, C represents 100000. 

The following table gives a full view of the method of expressing 
numbers in the Roman System 
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Examples IV. 

f 

Express in Arabic Notation each of the following numbers : — 
l* VII, XVII, XXI, LIV, XXVIX, XXXIX. 

3 . LXLV, XLVITI, XCV, CCXIV, DXIV, CDXIX. 

3 . MIX, MDCCCIV, MDCL, MDCCLXVI, MC, DCV. 

4. VDLV, VlDL, CCXCDXL, CCXCDXL, MX, MMDMC 
Express in Roman Notation each of the following numbers 

5 . 9 ) 16, 35 * 46, 68, 75, 89, 99 , 105, *48. 

8. 32, 28, 49, 69, 78, 95 , 215, 327, 433 , 549 . 

7 . 745, 923, 567, 1234, 1567, 1853, 1918. 

8 . 1231, 1262, 1862, 1877, 1999, 2001, 1769. 

9. 15497, 20015, 200150, 651002, 1000001, 2003450. 


CHAPTER II. 

c 

The Four Fundamental Operations. 

37 . We now proceed to the consideration of the Four Funda¬ 
mental Operations that can be performed upon numbers, which 
are those of Addition, Subtraction, Multiplication and Divi¬ 
sion, each of which will be defined, explained and exemplified in 
its order. 

I. ADDITION. 

38. Addition consists m finding a number equal to two 01 
more numbers taken together. 

The several numbers given to be added are called summands, 
and the single number obtained by adding them is called their sum 
or amount. 

«. In addition the several numbers to be added must be either all 
abstract numbers or all concrete numbers of the same kind. 

; 39 . Addition is of two kinds, simple and compound. 

(i) Simple Addition is one in which the numbers to be added to- 
, gether are either all abstract numbers, or all concrete numbers of the 

same denomination (eg., all rupees , or all pounds, or all miles, &c.). 

(ii) Compound Addition is the method of collecting into one sum 
several concrete numbers of the same kind, but not expressed in one 
denomination o£ that kind. 

40. It i#usual, in the applications pf Arithmetic, to express the 
operation &f Addition by the sign + invented for the purpose. It is. 
r^plua. 
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Thus, the sum of 4 and 5 is expressed in the form 4 + 5, wherein* 
the sign+between 4 and 5 denotes the addition of the latter number 
to the former, and is read four plus five. 

The sign = is called the sign of equality. It is read equals- 
or is equal to. 

'Thus, 4 + 5=39 expresses the result of the addition of 4 and 5 to- 
• be 9, or the equality between the sum of the numbers 4 and 5 and the 
number 9. It is read four plus five equals nine. 

41 . To effect the operation of Addition, it is merely necessary 
to know from memory or by practice, the sums of every two single 
figures. The following Table, called the Addition Table, should 
be carefully committed to memory by beginners :— 
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This Tabic can easily be carried on for numbers larger than 10 r 
for instance since 4 and 1 make 5, 4 and 11 make 10 more than 4 
and 1, i.e., make 15. Again, since 8 and 7 make 15 8 and 17 will 
make 25, and so on, the result in each case being 10 more than in 
the corresponding case m the Table. Also 3 and 46 make 49, 9 and 
56 make 65, 8 and 87 make 95, and so on, the results in the several 
cases being respectively 40, 50, 80, more than the corresponding 
results in the Table. , 


Ex * /. Add together 4, 8, 5, o, 9. * 

We add thus, 4 and 8 make 12, 12 and 5 make 17, 3 

17 and o make 17, 17 and 9 make 26, £ 

.•.4+8 + 5+0+9=26, $ 


JEx 2. Find the sum of 24, 13, 15, 42. 

24 and 13 make 37, 37 and 15 make 52^ Jj 

C 2 and ai make o a . 
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52 and 42 make 94, 
24+13+15+42 = 
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Examples V. (Mkntvl Addition.; 

1 . f Wnte down the sums of: - 

(1) 2 and 4 ; 2 and io ; 3 and 5 : 4 and 7 ; 5 and 9 ; 8 and 7 

(2) 9 and 10 ; 8 and 8 ; 7 and 3 , / and 6 : 9 and 1 ; 5 and 9. 

(3) 2 and 9 ; o and 7 ; 4 and 9 ; 9 and 7 ; 4 and 11 ; 9 and 14. 

(4) 7 and 7 ; 7 and 9 ; 8 and 10 ; 9 and 6 ; 4 and 12 ; 7 and 13. 

(5; 8 and 2 ; 8 and 5 : 9 and 14 ; 8 and 13 ; 7 and 15 ; 6 and 14. • 

(6) 10 and 6 ; 10 and 9511 and 5 ; 13 and 6 ; 14 and 3. 

(7) 4 and 17 ; 3 and 19 ; 12 and 12 ; 13 and 13 ; 16 and 12. 

(8) 8 and o ; 12 and 13 ; 12 and 15 ; 11 and 16 ; 10 and 19. 

(9) 15 and 8 ; 11 and 15 ; 18 and 12 ; 16 and T5 ; 13 and 16. 

(10) 18 and 16 ; 15 and 15 ; 14 and 14 ; 16 and 16 ; 11 and 17. 

(11) 10 and 11 ; 10 and 12 ; 11 and 13 ; 11 and 18 ; 12 and 19. 

{12) 17 and 17 ; 18 and 19 ; 16 and 18 ; 19 and 19 ; 16 and 19. 

2 . (1> Add 6 to 28, to 38, to 48, to 58, to 68, to 78, to 88, &c. 

(2) Add 8 to 25. to 35, to 45, to 59, to 65, to 75, to 85, &c. 

(3) Add 15 to 39, to 49, to 59, to 69, to 79, to 89, to 99. 

3 . Add together : 

(1) 12 and 37 ; 13 and 25 ; 14 and 84 ; 14 and 26 ; 14 and 76. 

(2) 19 and 75 ; 17 .and 87 ; 16 and 56 ; 18 and 75 ; 18 and 52. 

(3) 26 and 64 ; 36 and 85 ; 49 and 24 ; 39 and 75 ; 27 and 31. 

(4) 39 and 42 ; 49 and 99 ; 26 and 37 ; 75 and 94 ; 53 and 84. 

(5) 16 and 85 ; 17 and 54 ; 45 and 33 ; 64 and 89. 

4 . Count aloud by increments of 7 up to 100, starting at 6, at 9, 
at 13, at 15, at 17, at 19, at 21, at 23, at 25, and at 29. 

5 . Find the sums of: - 

(1) 1, 3 and 5 ; 2, 5 and 3 ; 3, 9 and 7 ; 8, 4 and 6 ; 7, 7 and 7. 

(2) 9, 9 and 2 ; 7, 3 and 6 ; 8, 5 and 9 ; 5, 5 and 9 ; 7, 5 and 9. 

(3) 3» 3» 3 and 3 ; 4, 6, 1 and 9 ; 8, o, 9 and 6 ; 8, 8, 8 and 8. 

(4^ 5> 5* 8 and 4 ; 9, 8, 7 and 6 ; 4, 7, 2 and 6 ; 6, 7, 8 and 9. 

(5) 4, o, 3) S 9! 6, o, 5, o and 9 ; 7, 2, 8, 8 and 5. 

* 6. Find the \alues of . — 

(0 3 + 4 + 9+3 + 3 + 5 » 3+6 + 8 + 54-6+4 ; 6+044 + 7+0+5. 

<2) 9 + 5 + 7 +S + 3+4 5 6 + 9 + 9+7 + 7 + s ; 5+8+9 + 7 + s +6+3. 

7 . Ram has 6 books, and his hi other 5 ; how many books have 
they together ? 

8. A boy has 8 marbles in one pocket, and 5 in another ; how 
many maibles has he ? 

9 . Bcpin has 4 marbles, Gopal 7 and Bejoy 5 ; how many have 

they together ?* , r 

10 . lit a garden there are 4 mango trees, 6 cocoanut trees, 5 
jack trees and 8 pjyum trees i how many trees are there in all ? 
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XI. .Shyam paid 3 pice for a loaf, 4 pice for sugar, and 2 pice 
for blitter. How much did life pay altogether ? 

12 . One boy gained 3 prizes, another 2, and anothcfr 5. How 
many prizes did tlie three boys gam ? 

16. Hari has 8 marbles, and Bhuban 7 more than Han. How 
m.iuy have they both together? 

, 14 . One dovecot has 8 pigeons, another has 10, and a third 

has 12. How many pigeons have the three dovecots ? 

15 . A boy paid 4 pice for a pencil, 2 pice for a pen-holder, 
14 pice for a slate and 7 pice for quills ; how many did he pay for 
the whole? 

16 . Ram’s age is 4 years, Gopal is 2 years older than Ram 
Sh yam’s age is the sum of the ages of the other two. Find the sum 
of all their ages. 

17 . In a school there are four classes. In the first class there 

aie 6 boys ; m the second class 7 boys , in the third 2 more than in 
the first class , in the fomth 5 more than in the second class. How 
many boys are there in the school ? m 

18 . Ram, Han, and Gopal went to fish. Ram caught 9 lobs¬ 
ters, Han caught none, and Gopal caught 12. How many lobsters 
did the three boys catch ? 

111 . Ram has a line 6 feet long, Shyam one 10 feet long, and ■ 
Bhuban one 9 feet long. If the three lines were joined, how long a 
I me would they make ? 

20 . Jogin got a prize of 5 lupees, Upcndra got 6 rupees more 
than Jogin ; how many rupees did they get altogether ? 

21 . A farmer has 8 cows, 6 calves, and 5 sheep. How many 
inimals has he altogether ? 

22 . Han got from his father 9 pice, Ins two brothers 7 and 8 
pice lespectivcly, and his sister 5 pice ; how much did the father give 
m all ? 

23 . A man’s age is 38 years ; how old will he be after 12 years ? 

24 . From a rope are cut off 15 yards and there are 6 yards 
left; what was the length of the rope ? 

25 . After giving away 15 rupees, I have 8 rupees still left • 

hpw many rupees had I in all ? ' 

26 . What number is that from which if I take first 8, and 
then 5, there will remain 24 ? 

27 . A man has a son whose age is 10 years ; he is older than 
his son by 26 years ; what is his age ? 

28 . I have 25 nuts in my pocket, and my father gives me 15 

"more ; how many have I in all ? * 

> 29 . A rupee contains 64 pice ; how many pice are there in * 
stvvo rupees ? 


2 
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30 . A woman sold 4 mangoes to A, to B 5 more than to A t to* 
C as many as to A and B, to D 9 moie than to B ; had C bought as. 
many mbr® mangoes as he did buy, the woman would have sold all 
her mangoes ; how many mangoes had she to sell ? 

SIMPLE ADDITION. 

42 . The principle usually termed carrying in the Rule given 
below is “ that the tens of any order in a partial sum may be carri- 1 
ed as units to the next higher order? for ten units of any oiderare 
equivalent to one unit of the next highei order. 

43 . The following is the Rule for the addition of large 
numbers :— 

RULE. Place the numbers under one another in such a manner 
that units may stand under units, tens under tens, hundreds under 
hundreds, and so on, and draw a line below all the horizontal rows of 
figures. Then add up the figures in the first vertical row on the right' 
hand, find the numbers of tens and units m their sum, and put down 
the number of units, whether it be zero or any of the nine other 
tiigits. Carry as many units as there arc tens thus found to the 
next vertical row and add them up as before, observing the numbers 
of tens and units contained m the sum. Place the number of units 
under the row added, and carry the number of tens , to the next 
•proceed in the same manner till the last row is added, when pul 
down the numbers both of tens and units, as there are no more 
figures of higher denominations. The entire sum thus put down, 
will be the sum of the separate numbers. 

Ex. Add together 6254, 893, 48 and 5487. 

Arrange the numbers according to the Rule given above, and 
proceed to add the columns beginning from the column of units. 

6254 The sum of 4, 3, 8 and 7 is 22. Place the 2 units under 

893 the row of units, and carry on the 2 tens units to the row of 

48 tens. 

5487 The sum of 2, 5, 9, 4 and 8 is 28. Place the 8 tens undei 
-— the row of tens, and carry on the 2 hundreds units to the 

12682 row of hundreds. 

The sum of 2, 2, 8 and 4 is 16. Put down the 6 hundreds under 
the row of hundreds, and carry on the 1 thousand units to the row of 
thousands. •* , 

The sum of 1, 6 and 5 is 12. Put down the 12 under the row of 

thcn&hnds. Thus the entire sum is 12682. 

\ ~ 

: 14 . A Proof is a second' operation which serves as a test of 
, tkewectne* of the first. / ' 1 01 

"v Proofs of Addition depend on this principle—The sum of 

not affected by the order m which they are 
* v » 4 lpif^ 2 etheif. 4 ' thus 4 + 8 *= 8 + 4 , y 
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45 . To ascertain whether the operation is correctly performed, 
various expedients might be resorted to :—first, that of adding the 
numbers downwards instead of upwards , which, because tBe same set 
of numbers cannot have two different sums, must give the same result,: 
second, that of omitting one of the horizontal rows of figures in a second 
operation, and afterwards adding it to the result of the rest obtained 
by the Rule * third, that of casting out the nines from the sum of the 
’ digits in the summands and the sum of the digits in the amount ; if 
the two results coincide the operation may be presumed to be correct. 
(Casting out the nines is explained in Art. 79.) 


* Examples VI. 

1 . Add together :— 


(I) 

(2) (3) 

(4) (5) 

(6) 

(7) 

(8) 

(9) 

(10) 

37 

90 57 

24 98 

68 

79 

12 

87 

97 

42 

45 68 

56 55 

48 

27 

5^ 

68 

59 

zk 

73 75 

35 60 

99 

94 

48 

59 

68 

(n) 

(12) (13) 

(14) 

(15) 

(16) 

(17) 

(18) 

69). 

85 

78 310 

704 

345 

2969 

787 

347 

3214' 

92 

69 46 

450 

902 

4868 

678 

238 

6786 

99 

75 147 

979 

45o 

6787 

4£5 

410 

2345 

(20) 

(21) (22) 

(23) 

(24) 

(25) 

66) 

(27) 

(28) 

889 

654 8888 

6748 

415 

293 

814 

325 

4028 

803 

546 5173 

5555 

278 

75 

326 

748 

354 

519 

465 7421 

7864 

614 

409 

628 

493 

95 

745 

824 7643 

5408 

932 

3 

459 

869 

2076 

(29) 

(30) (31) 

(32) 

(33) 

(34) 

(35) (36) 

(37) 

736 

9806 785 

6045 

736 

8076 

459 9542 

17384 

402 

1932 8756 

4500 

405 

432 

3687 

876 

12345 

4159 

6580 9540 

8068 

8159 

5431 

7468 4093 

5432 

47 

9889 8559 

9647 

49 

458 

243 7777 

946 

2468 

7885 386 

9407 

7204 

9327 

5907 4685 

24607 

(38) 

(39) (40) (41) 

(42) 

(43) 


(44) 

71407 

15161 96748 33456 

67895 

796210 

894142 

90781 

8098 25003 84771 

56789 

34728 

378523 

68943 

958 84067 66854 

98765 

514344 

66666 

32605 

41978 95674 72984 

87956 

858521 

8524 

7.277? 

78368 98765 99999 

78965 

936266 

981234 

(45) 

(46) 

(47) 

(48) 

(49) 

* 

** * 

(So) 

659873 

5678912 

2345678 

1234567 

4»93 oM 987654? 

487' 

4567891 

3102463 

2345671 

9876543 

999999Q 

6935 

3456789 

7283642 

8742015 

24^109 


4602 

70415 

2144124 

9234925 

8888888 ' 

7834510 

* + 

34102$ 

8796 

7878787 . 

8364774 

4310943 

3469146 


46 

lL. ■ 
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(51) 

(52) 

( 53 ) 

• ( 54)1 

( 55 ) 

466770 

897654 

9466495 

768402 

27591046 

878987 ' 

987763 

7545478 

95320089 

5768004 

..365363 

123456 

29099 

6949 

39039587 

432698 

789099 

->988607 

84982759 

596459 

756545 

789789 

9292929 

700897 

78534842 

487988 

437977 

7833210 

78563412 

19827634 


2. Find the values of:— 

(1) 567 + 90+ 48 + 39+4728 +1000+6489 + 327+ 4578 . 

(2) 37045 +6879 + 3724 + 4562 + 82971 + 37256 + 4°9- # 

(3) 5971096 + 7266440 + 5846666 + 5325863 + 575562 1 +5656219 + 

27540 I 3 + 4036957 - 

(4) 48678 + 53232+48214 + 87292+93246 + 37527 +40752 +53033 

+ 35002 + 15382 + n 28 + 5404. 

(5) 1541061 + 1891484+1817881 +2265380 + 2323979 + 379153 

+ 2010958+1476985 + 1774013+ 1764304 +1076539 + 847590. 

(6) 795824+1049700+1279605 + 593411+949908 +8204 +208513 

+ 1250687 + 974983 + 1267694 +2038505 +801986 +608592 

+1007740 + 7292 

3 . Find the sum of :— 

(1) 774145, 999455> 1016062, 1797223, 1854905, 1681274, 7495 2 » 

3467035 and 1226612. 

(2) 5971096, 1756856, 2124682, 1964909, 2582060, 2633447, 51027, 

2280382 and 1721608. 

(3) 36530, 4179, 1899, 52773,130079, 17801, 15235, 118940, 101665, 

35584, 5057 and 12162. 

(4) 925682143, 832563297, 4327568, 98526342, 753291424, 643263, 

71952875 and 2147397. 

(5) 441698853, 375*9162, 59967843 7 , 4*4o, 5*28697, 20304009, 

679821345, 172564 and 4263721. 

4 . Add together seven hundred and six ; twenty-five thousand 
and eighty-four ; nineteen thousand and ninety-nine ; seven thousand, 
four hundred and three ; ten thousand ; ninety-nine thousand and 
ninety-nine ; and eight hundred and eighteen. 

5 . Add together five hundred sixty thousand, two hundred and 
eighteen ; ninety thousand and eighty-five ; three hundred six thou¬ 
sand, five hundred and sixty-seven ; seventeen thousand, eight 
hundred and nine : seventy-eight thousand and eight; twelve thou¬ 
sand and fifty ; six hundred twenty thousand, six hundred and 
twenty-six , and nine thousand and twelve. 

8 * Add ^together seven hundred seven thousand, four hundred 
and fifty-jiine; ninety-eight thousand and seventy-four; six thou¬ 
sand, eight hundred and seven; five hundred thousand, three hundred 
and nine; seven thousand, nine hundred and seventy-eight; and 

hundred, nine thousand, nine hundred and ninety-nine. 
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7 . Add together fifty-five millions, seven hundred thousand 
and five ; seven hundred millions, nine hundred eight thousand, two 
hundred and five ; seventy-six millions, fourteen thousand and fifty- 
nine ; eight hundred seventy-seven millions, nine hun*dred two 
thousand and forty-seven ; seven millions, eight hundred four thou¬ 
sand, five hundred and twelve ; and five hundred seventy-five millions, 
eight hundred one thousand and ninety-nme. 

, 8. Add together three hundred nine millions, four hundred 

seventeen thousand and eighty-seven ; six hundred seventy-five 
thousand and forty-nine ; seven thousand ninety-seven millions, eight 
hundred fourteen thousand, three hundred and five ; seventy-nine 
millions, five hundred four thousand and forty-nine ; six thousand 
seventy-eight millions, four hundred thirty-nine thousand, six hundred 
and forty-seven ; and seven thousand millions, eight hundred seventy- 
six thousand, four hundred and twenty-nine. 

9 Find the amount of five thousand, six hundred and ninety- 
two ; four lavs, thirty five thousand and eleven ; eighty-five lacs, four 
hundred and ninety-nine ; forty-three lacs and forty-three ; and five 
hundred and four. 

i 

10 Find the total of six lat s six thousand and six ; four crores, 
twenty-five lacs, six hundred and thuty-five ; nine hundred and 
ninety-thiee crores, seventy-five lacs, and seventy five ; eighty-five 
crores, eighty-five lacs, eighty-h\ e thousand and eighty-five ; twenty- 
three crores, five lacs, fifty-eight thousand and efighty-nme ; and 
four hundred sixty-three croics, nineteen lacs, four thousand and 
ninety-five. 

11 . One apple-tree had 816 apples on it, and another had 638 ; 
how many apples were on both trees 3 

12 There are 129 boys, 308 girls, and 60 infants 111 a school ; 
how many children are there altogether in the school ? 

13 . A train contains 63 first-class passengers, 120 second-class 
and 154 third-class ; how many passengers are in the train ? 

14 . A man has been working five days. On Monday he earns 
25 annas, on Tuesday 34, on Wednesday 16, on Thursday 38, and on 
Friday 27 ; how much does lie earn in the five days ? 

15 . In one book there are 525 pages, in another 144, and in 
another as many as in the other two ; how many pages are there in 
the three books ? 

16 . Figures were used by the Arabs in the year 890 and decimal 
fractions were invented 574 years later ; in what year were they 
invented ? 

17 . Five mango-trees produced as follows : the«first 657 ; the 
second 231 more than the first; the third 892 ; the fourth n more 
than all the first three ; the fifth as many as all the others* How 
many mangoes were there on all the trees ? 
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18 . A gentleman left his property by will, thus : to his wife 
nine thousand and eighty rupees ; to each of his |two younger sons, 
five thousand, eight hundred and ninety-four rupees ; the rest of his 
property in two equal shares between his three daugbteis, and eldest 
spn : the eldest son’s share was fifteen hundred and twenty lupees 
more than the mother’s share ; what did the gentleman die worth ? 

19 . Europe contains 3807195 square miles, Asia 17805146, 
Africa 11647428, America 13542400, and Oceania 3347840, what does 
this make the extent of the land on the surface of the globe ? 

20 . The number of Mahomedans in the Burchvan division is 
957630, in the Presidency division 4063137, 111 the Rajshahye division 
4885165, in the Dacca division 5531869, and in the Chittagong 
division 2425610 ; find the total Mahomedan population for Bengal 
Proper. 

21 . Bought a lot of ground for 675 rupees ; elected a house 
upon the same, at a cost for carpenter’s works 2540 rupees, mason’s 
works 637 rupees ; painters works 242 rupees and for grading the 
lot 293 rupees ; what was the cost of the whole ? 

* 2 $. A man bought foui chests of oranges. In the first chest 
there were 589 oranges ; in the second 215 more than in the first ; 
m the third 197 more than in the first ; in the fourth as many as 
there were in the first and third. How many oianges did he buy ? 

23 . A man has two thousand and eiglity-one sovereigns, three 
thousand and sixty-eight rupees, one thousand, one hundred and 
eleven dollars, and two hundred and sixty-nme half-rupees. How 
many coins has he altogether ? 

24 . Find the sum of six numbers each equal to 7903856. 

25 . A man was bom in 1764 ; in what year was he 83 years old ? 

26 . In a dictionary there are 869 words beginning with the 
letter A, 742 with the letter B, 1061 with the letter C, and 1154 with the 
letter D. How many words begin with the letters A, B, C and I) ? 

27 . Add together the sum of five numbers each equal to 4597, 
and the sum of four numbers each equal to 89796. 

28 . January has 31 days, February 28, March 31, April 30, 
May 31, June 30, July 31, August 31, September 30, October 31, 
November 30 and December 31. How many days are there in the 
whole year ? 

2 | 9 . From a sum of money I first took away 71407 rupees, and 
then 90781 rupees and had still 69843 rupees left ; what was the 
sum? 

30 . Thtf number of soldiers in an army of six regiments are 
895, 976, J884,' 937, 949 and 982 respectively; the first, third and 
fifth regiments are respectively joined by 246, 145, and 102 soldiers. 

* whole number of soldiers in the six regiments. 
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II. subtraction. 

43. Subtraction is the method by which we find what,number 
as left when a smaller number is taken from a greater. * 

The greater number is called the minuend, the smaller one 
•the subtrahend, and the number left the remainder. 

•47. The number left is the difference between the two given 
, numbers ; it is also the excess of the greater number over the less ; 
it is also the number which must be added to the less number to 
make it equal to the greater Hence subtraction is sometimes 
called complementary addition. 

48 . Tike Addition , Subtraction is of two kinds, simple and 
compound. 

(i) Simple Subtraction is one in which the numbers are both 
* abstract numbers or both concrete numbers of the same kind. 

(11) Compound Subtraction is the method of finding the difference 
between two concrete numbers of the same kind, but of different 
denominations of that kind. 

49 . The operation of Subtraction , is indicated or expressed bjf 
the sign-, which is read minus, with the use of the sign=. 

Thus the excess of 7 above 3 will be expressed in the form 7-3 
= 4, which is read seven mmu r three equals four : where the sign — 
between 7 and 3 denotes the subtraction of the latter from the former 
and the sign = between 3 and 4 shows the equality of the excess to 4. 

50. To effect the operation of Subtraction , it is necessary to 
recollect the difference of every two numbers less than 20. The 
following Table, called the Subtraction Table, should be com¬ 
mitted to memory by beginners. 



This 1 'able can easily be extended further ; for instance, since 
2 from 3 leave 1, 2 from 13, (/. e ) from 3+10, leave 1 +10, or 11, the 
result being 10 more than in the- corresponding case*in the Table. 
Also since 7 from 15 leave 8, 7 from 45 (*.<?.) from 15 + 30, leave 8+30, 
or 38, the result leaving 30 more than in the corresponding <$ase in 
tthe Table. Also since 9 from 14 leave 5, 9 from 54, (i.e.) from 14+40 
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leave 5 + 40, or 45, and 9 from 99, ( i . c .) from 19+80, leave io-i-So,. 
or 90; and so on. „ a 

* ^Examples VII. (Mental Subtraction.) 

.. 1 . (0 Take 2 from 4, from 7, from 11, from 6, from 12, &c 

(2) Take 3 from 4, from 3, from 6, from 8, from 13, &c 

(3) Take 4 from 6, from 9, from 13, from 15, from T9, &t. 

(4) Take 8 from 12, from 15. from 19, from 21, from 25, &c ■ 

( 5 ) Take 9 from 15, from 18, from 20, from 24, from 36, &c. 

2 . (1) Subtract 6 from 20, 47, 32, 70, 63, 55, 81, 71 and 99 

(2) Subtract 7 from 18, 22, 49, 33, 84, 51, 94, 88 and 38. 

(3) Subtract 5 from 18, 25, 53, 61, 70, 82, 67, 93 and 90 

3 . How many does 

(1) 9 leave from 15 ; 5 from 14 ; 7 from 12 ; 9 from 71 ; 8 from 21 ? 

(2) 7 leave from 44 ; 8 from 38 ; 9 from 88 ; 6 from 94 , 5 from 47 > 

4 . Find the difference between — 

(1) 13 and 18 , 3 and 14 ; 20 and 25 ; 30 and 45 ; 15 and 11 

(2) 89 and 47 ; 46 and 12 ; 34 and 68 ; 14 and 31 ; 14 and 95. 

5 . What must be added to 11 to make 15, 7 to make 18, 6 to 
make 15, 4 to make 11, 9 to make 17, 21 to make 49, 31 to make 44 ; 
and 30 to make 82 ? 

6. By how much docs 13 exceed 7, 17 exceed 8, 19 exceed 8„ 
26 exceed 14, 29 exceed 13, 69 exceed 26, 95 exceed 32, 98 exceed 36, 
82 exceed 64, and 89 exceed 72 ? 

7 . Count by decrements of 3, 5 and 7, commencing at ico. 

8. How much is 33 less 7 ; 84 less 5 ; 49 less 6 ; 67 less 5 f 2 ; 
96 less 4+0+4; and 67+ 16 less 15-4? 

9 . Take 5+3 from 11 ; 7 + 2 from 17 ; 12 from 14+11 ; 25 from 
48+11 ; 9+6 from 12 + 5 , 3 + 8 from 2 + 9 ; and 1 +4 from 2 + 7. 

10 . How many times can 5 be taken from 15 ; 6 from 18 ; <7 
from 27 ; and 12 from 48 ? 

11 . A girl has 8 oranges. She gives 3 to hei sister. How 
many has she left ? 

12 . Shyam has 6 pice. Ho pays 1 pice for a top, 2 pice foi a 
whistle, and 2 pice for a kite. How many has he over ? 

13 . A boy has 18 pice m his pocket. He IdScs 7 and spends 4. 
How many pice has he left ? 

14 . If you buy 18 vnrcls of ribbon, and find that you ha\e 3 
yards too much, how many yaids should you have bought? 

15 . t A man planted 25 trees; 8 of them died. How many lived ? 

v . 1 $. Jadu has 19 apples, and Bhuban has 8. How many has. 
Jadu more than Bhuban ? 
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17 . I bought 6 pice worth of apples, and 4 pice worth of peais. 
What money had I (|ver out of 15 pice ? 

18 . A baker’s boy sets out with 21 rolls. He leaves 5 # in one 
house, 4 in another, 6 in a third and 5 m .< fourth How ni!Lny ioll> 
has he left ? 

19 . Ram is 19 years old ; Gopal is 8 years old. How mam 
years' is Gopal younger than Ram ? 

20 A man had 26 sheep ; he sold 10, and 6 were stolen. How 
many were left ? 

SIMPLE SUBTRACTION. 

51 . The following are the Rules for the subtiaction of large 
numbers. 

(1) When none of the figures of the Subtrahend exceeds the 
corresponding figures of the Minuend. 

Rule. Place the less number under the greatei, so that units 
may stand under units, tens under tens, hundreds under hundreds, 
and so on ; then draw a line below the lower number. Begin at the^ 
units’ place and subtract each figure in the lower line from the cor-* 
responding figure in the upper, taken by itsiff, and put down the 
remainder below the line just drawn, units undei units, tens under 
tens, hundreds under hundieds, and so on. The entire difference or 
remainder, so put down, will be the difference or remainder of • 
the proposed numbers. 

Ex. /. Subtract 425 from 1679. 

Place the smaller number 425 undei the greater 
1679 1679, and draw a line below it First take 5 from 9, 

425 and place the difference 4 under the units’ figure be- 

- low the line drawn ; next take 2 from 7 and set down 

1254 the remainder 5 in the tens’ place below the line ; 

next take 4 from 6 and put down the difference 2 in 
the hundreds’ place under the line. Lastly bring down 1 since there 
is nothing below it. Thus the remamdei is 1 254. 

Ex. 2. Subtract 5634 fiom 9657. 

As before, put 5634 below 9657, and draw a line. 
9657 Take 4 from 7, the remainder is 3 : 3 from 5 leaves 2 

5634 as remainder . 6 from 6 leaves nothing or 0 as re- 

- mainder ; lastly 5 from 9 leaves 4 as remainder. 

4023 Thus the entire remainder is 4023. 

(ii) If the units of any order in the Subtrahend exceed those 
of the Minuend. 1 * 

In this case we avail ourselves of the following principle, usuall) 
termed borro wing 1 :—“ The Minuend and Subtrahend may be in¬ 
creased by the same number •without altering their differenced 
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Hence we may increase the number of units in any order of the 
Minuend by io, if we increase that of the next ^higher order in the 
Subtrahend by i. ' 

RlTEE. Place the numbers as in (i) and draw a line below. 
Begin at the units’ figure, but if the said figure in the lower line ex¬ 
ceed that m the upper, increase the upper figuic by ten and then 
subtract the lower figure from the upper figure thus increased. Put 
down the remainder as in (i), and carry 1 to the next higher figure, 
in the lower line. Proceed with the remaining figures as m (1), 
•observing that whenever ten units have been borrowed, or added 
to the upper line, one unit must be carried, or added to the next 
higher denomination in the lower line. 

Ex. Subtract 5634 from 7483. 

Since 4 is greater than 3, 3 is made 13 by adding 

7483 10 to it; from 13 take 4 and put down the remainder 

5634 9 . Now add 1 to the next lower figure 3 ; the sum 

- is 4, which subtracted from 8 leaves 4. Put down 4 . 

1849 Next 6 is greater than 4 ; so 10 is added to 4, and 

from the sum 14, subtract 6. The remainder is 8. 
• Lastly, add 1 to the next lower figure 5 ; the sum is 6, which sub¬ 
tracted from 7 leaves||he remainder 1 Thus the difference is 1849. 

52 . In the preceding Example, the same result would be ob¬ 
tained, if we have borrowed ten units of the next denomination 
from the Minuend,\ .as is usual in France. For whether we suppose 1 
to be added to the lower line, or subtracted from the upper, the 
remainder will evidently be the same on both suppositions. In 
practice , however, the former method is convenient. 

53 . Subtraction being the reverse of Addition, it follows, that 
if we add together the remainder and the less of the numbers proposed, 
the sum ought to be equal to the greater . and the operation of 
subtraction may be presumed to be correct when this is the case. 
\nother method of testing the correctness of the result is this : Cast 
out the nines from the sum oi the digits in the minuend\ and also from 
the sum of the digits in the subtrahend and the remainder ; if the 
two results coincide, the operation may be presumed to be correct. 

Examples VIII. 


1 . Perform the following subtractions :— 


(0 

(2) 

( 3 ) 

( 4 ) 

( 5 ) 

(6) 

( 7 ) 

(8; 

( 9 ) 

(10) 

59 

79 

85 

70 

98 

428 

526 

702 

650 

912 

42 

45 

69 

54 

89, 

274 

3*7 

5°4 


707 


i 

(il> 

( 13 ) 


( 14 )*/ 

OS) 

^fi6) 

(17) 

7046,* 

1 

‘ 7825 * 

4286 


9821 - 

S943 


[89 

' 5959 

807 

■zj-", . L* 


4976 

3097 


693 $ 

4573 

1 

%? ■ 

■ 999 
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(18) 

23456 

4987 

(19) • (20) (21) (22) 

56785 476325 62831 708001 

39876 59876 '48072 39508 

(23) 

542657 

214958 

(24) 

204087 

76498 

(25) 

6829019 

6599341 

(26) (27) 

1531335 1287657 

1456510 1000958 

(28) 

781x32045 

59763567 

(29) 

493827156 

246913578 

(30) 

'8539410 

3438148 

’* (31) 

74147863 

9701297 

(32) (33) 

370489000 68539582 

269579235 45947895 

( 34 k 

650030042 ] 

94090096 

( 35 ) 

13456789 

8765432 

( 36 ) 

352100435 

79213679 


( 37 ) (38) ( 39 ) (40) (40 

777722233 909009099 453870250 ioooioooio 765007005 

38945 635 842248484 39004065 999999999 400827054 


2 . Find the difference between ■— 

(1) 75011 and 6012 ; 3095 and 80131 ; 8019 and 18018. 

(2) 110111 and 11012 ; 916553 and 1683452 ; 251483 and 77777* • 

(3) 20470932 and 80476325 , 613020303 and 420536075. 

(4) 12785462 and 1842567 ; 92603745298 and 25402987609. 

3 . Find the values of:— 

* 

(r) 5124060-5083959; 1056789-967899 ; 4060124-3951035. 

(2) 6284503-4995629; 7014062 —6985172 ; 6001004 — 5480018. 

(3) 1010102 — 956784; 3601020 — 3598642; 5490206 — 4301218. 

(4) 500120456-499296845; 4060213697-2846545789. 

4 . What is the excess of 12795 above 8096? How much 

greater is 2600509050 than 433418175 ? ^ “ 

6. By how much is 87719808 greater than 68440260? 

6. What is the excess of 9497605 above 8688516 ? 

7 . By how much is a lac greater than ninety-five thousand, 
nine hundred and nine, and less than a million ? 

, 8 . What number must be added to each of the following 

numbers to make the sum equal to ten millions ?—8423458, 457685, 
•9032401, 7612345, 5640289, 904507 and 9003465. 

9 . What n&mber must be taken from each of the numbers 
999999, 425078, 8725900, 6420587 and 428905 to leave 245678 ? 

10 . Requited the excess of three hundred five million, two 

hundred and four, above seventy-five thousand, three hundred and, 

•eighty^. k * * ' 

Firm jtjiven hundred eighteen million, fourteen thousand 
and'mtytsix f*ke‘ ninety-eight-idi|iion, seven hundred three thousand* 
six hundred ahd seventeen. ■ >• 
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12 . Subtract thirteen lacs, four thousand and fifty-six from* 
seventy-five crores, two hundred and three. f 

13 # . Take eleven thousand eleven hundred and eleven from 
twelve thousand one hundred and twelve. 

.. 14 . A box contains 4074 oianges ; 2386 of them were sold. 

How many remained ? 

15 . In 1882 a man was 86 years old. In what year was he born ? 

16 . Vfilliam the Conqueror began to reign in the year 1066 . 
how many years elapsed between that period and the battle of 
Waterloo, which was fought in 1815 ’ 

17 . A tea merchant has 4680 maunds of tea. He sells 1000 
maunds to one customer, 999 to a second, and 354 to a third. How 
many maunds of tea has he left ? 

18 . Jadu has 829 marbles; he gives away 618 and thenJxns 
206. How many has he now ? 

19 . A man was born in 1845 » what was his age in 1896? 

20 . A man was 25 years old at the birth of his son ; what is 
£ the son’s age when the father is 74 years old ? 

21 . A merchant bought a certain quantity of goods for 6246 
rupees and sold them for 7137 rupees. How much did he gain ? 

22 . One mountain is 15732 feet high, another is 3571 feet 
high. How much is the one higher than the other ? 

23 . A railway receives in a year 2684040 rupees. Of this sum 
1786064 rupees are for goods and the rest foi passengers. How 
much was received for passengers ? 

24 Of 17254120 Hindu population for Bengal Proper, 8624022 
are males and the rest females ; find their number. 

25 . Queen Victoria was born in 1819. How old was she m 1895 ? 

26 . Three boys A, B , and C at marbles won together 105 ; if 
the numbers that B and C won be added together they will make 82, 
and of this number B won 47 What did each boy win at play ? 

27 . A gentleman gave 12462 rupees for a house and some 
land ; the house alone was worth 9375 rupees ; what was the value 
of the land ? 

28 . The answer to a subtraction sum is 1026 ancl the top line- 
4387. What is the second line ? 

29 . A man has 826 sovereigns in one box and 682 in another ; 

„ he takes 176 from the former and puts them in the latter. How- 

many are in each box now ? 

29 . Wh&t will the Prince of Wales, who was born in the yeai 
1841* be as old’as the Queen was in the year 1878, who was born 19. 
the. year 1819 ? How old will the Queen then be ? 
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54. A number preceded by the sign 4 - ( plus\ is called a posi¬ 
tive number, and a number preceded by the sign — (i minus ) is called 
a negative number. When no sign is affixed to a number, it is 
considered as positive. 

55. An expression is one in which two or more numbers are 
connected by the sign + or — ; and the numbers thus connected are 
* ailed its terms. 

Thus, 4-3+2+1 is an expression> 4, 3, 2, and 1 are 'terms ; 4, 2 
and 1 are positive , and 3 is negative. 

56. If an addition and a subtraction, or vice versd , have to be 
performed in succession, we may invert their order, provided the 
resulting expression be possible. 

Thus, since 9 + 5-3 = 11 and 9-3 + 5 = 11 ; .*. 9+5-3=9 —3 + 5. 

57. Hence it is easily shewn that additions and subtractions 
may be performed in any order ; and that the value of an expression 
made up of additions and subtractions may be obtained by taking the 
difference of the sums of all the positive and the negative numbers • 
separately. 

Ex. Find the value of 365 - ioi + 2 +18 - 267. 

Here, 365 + 2 + 18 = 385 ; 101 + 267 = 368; also 385-368= 17 . 

Therefore the value required = 17. 

58. The comple ment of a number js uts defect from 10 units 

Thus, the complement of 6 is 4 and of 659 is 341, for 10 — 6 = 4, 
and 1000-659=341. 


Examples IX. 

Find the value of each of the following expressions :— 

w 

1. 16-4+12-25 + 7-2. 2. 751 -9+1786-235- 12-672. 

3 . 18+6-31+537-628-19+209. 4 . 467-84+49-36. 

5. 1246-362-371 +495 +156-386+256. 

6. 3210-67 + 59+401-342+491-382+459-87. 

7 . What number must be added to the sum of 750 and 3287 to 
make the result equal to the sum of 505, 650, 19 and 9003 ? 

a What is the difference between 23047 + 17^—368+495- 
132 and 10000-8406-704+7305 ? • 

9 . From the difference between 3285 and 456 subtract the 
difference between 19011 and 17455. 
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10 * A basket contained oranges, nuts ^nd mangoes, in all 
1769 5 there were 1696 oranges and nits, and 1262 nuts and man¬ 
goes. ' How many more nuts were there than oranges ? 

XI. Gopal goes up 16 steps of a ladder, which has 45 steps, 
then down 7 steps, then up 10, then down 2, then down 4, then up 
11, then down 9, then up 7, then up 5, then down 8 ; what step 
from the top and bottom will he then be standing upon ? 

12 . Write down the complements of 4 ; 7 ; 43 ; 86 ; 574 ; 998. 

III. MULTIPLICATION. 

59 . Multiplication is the method by which we find the sum 
of a given number repeated as many times as theie are units in 
another given number. 

00 . The number to be repeated is called the multiplicand, 
the other the multiplier, and the sum found the product. The 
multiplicand and the multiplier are both called factors or makers 
•of the product. 

61 . From the mode in which results are obtained in multipli¬ 
cation, it is manifest that Multiplication is merely a compendious 

. method of performing the addition of two or more equal numbers. 

Thus, to multiply 7 by 4 being the sum arising from the 
number 7 repeated four times, we may determine the product as 
74-7 + 7+7 or 28. Here 7 is the multiplicand, 4 the multipliei , 
and 28 the product ; also 7 and 4 are factors of 28. 

62 . Multiplication is either simple or compound. 

(i) When the multiplicand is either an abstract number, or a 
concrete number of one denomination, it is called Simple Multipli¬ 
cation. 

(11) When the multiplicand is a concrete number of more than 
one denomination, but all of the same kind, it is called Compound 
Multiplication. 

03 . The operation of Multiplication is expressed by the sign 
x , which is read into or times or multiplied by. Sometimes a 
dot is used instead of a x. 

Thus, 5x7 denotes the product of 5 and 7, and is read 5 into 7, 
or $ times 7, or 5 multiplied by 7. Also 5.7—5 x 7. This must not • 
be confounded with a dot placed near the top, as 57. (Art. 332.) 

01 . The* operation intended by the word Multiplication^ is 
defined in l Art, 59 ; and in the first place we will shew that the con¬ 
clusions which it leads to, may be safely depended upon, as far as 
tfeft order of the factors may influence the product. 
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Thus, to multiply 7 by 5, write down 1 in a horizontal line 7 
times, and repeat this line 5 times. The sum 1 1 1 1 1 1 

of each horizontal line is 7, and there are 511111,1 
such lines, therefore the sum of all the ones is 1 1 1 1 * I 

7x5. Again, the sum of each vertical line is 1 1 1 1 1 1 

5 and there arc 7 such lines, therefore the sum 1 1 1 1 1 1 

of all the ones is 5 x 7 : that is, 7 x 5 is the same as 5x7. 

V By reasoning of this kind, it is made to appear that the product 
has a similar or symmetrical 1 elation to both its factors, because 
it remains the Same if we interchange the Multiplicand and the 
Multiplier. 

65 . A number multiplied by o is o, as also o multiplied by a 
number is o ; for a numbei taken no number of times is nothing , 
also nothing taken any number of times is nothing. 

Thus, 5x0=0, as also 0x5=0. 

63 The following Tables, which are termed the Multiplica¬ 
tion Tables, present at one view the product arising from the 
multiplication of any two numbers not exceeding 20 ; and though 
the products of the nine digits form the basis of those of all numbers 
whatever, it is here extended for the sake of practical convenience, 
and should be carefully committed to memory. 


Table 1. 



I 

2 

3 

B 

5 

6 

B 

8 

9 

10 

Once 

» • • 

I 

2 

3 

B 

5 

6 

B 

8 

9 

10 

Twice 

• * • 


n 

6 

8 

10 

12 

14 

16 

18 

20 

Thrice 

• • • 

3 

6 

9 

12 

*5 

18 

21 

24 

27 

30 

4 times 

• ■ * 

D 

8 

12 

16 

20 

24 

28 

32 

36 

40 

5 times 

• a* 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

6 times 

• *• 

6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

7 times 

• •• 

D 

14 

□ 

28 

35 

42 

49 

56 

$3 

70 

8 times 

* 

8 

16 

24 

32 

40 

48 

56 

64 

72 

80 

9 times 

* A * 

• • • 

“9 

18 

27 

36 

45 

54 

63 

M 

■n 

81 

90 

16 times 

1 

• • • 

IQ 

2° 




60 

70 

80 

' 90 1 

m 
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II 

times 


12 

times 


13 

times 

• ■ • 

14 

times 

a a a 

15 

times 

a a a 

l6 

times 

a a a 

17 

times 

a a a 

18 

times 

• a a 

19 

times 

a a a 

20 

times 

a a 


11 22 

24 36 


5)6 7 8 9 


99 110 


96 108 120 


24 36 48 | 60 I 72 

26 39 52 | 65 ! 78 91 104 ”7 150 

28 42 56 70 j 84 98 112 126 140 


30 45 


32 48 


7 34 5i 


18 36 54 


19 38 57 76 95 “411331 152 171 




135 *5° 


160 



II 

times 

• a a 

12 

times 

a a a 

13 

times 

a a 

I t 4 

times 

a a • 

*5 

times 

• • • 

16 

times 

a a a 

1 17 

ik 

times 

a a a 


11 l 

12 

121 

132 


I98 

209 

2l6 

228 

234 

247 


121 132 143 154 165 176 187 198 209 220 


144 156 168 180 192 20+ 216 228 


169 182 195 208 


196 210J224 


288 304 320 


289 306 


LOO' 
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87 . In Multiplication, one of the factors, namely, the muffin 
/>licr must necessarily be an abstract number. 

Thus, if the factors are 7 rupees and 8 rupees, we could easily 
multiply together the abstract numbers 7 and 8, whose product 
56 ; but the denomination of this result as the product <Jf } rupees 
and 8 rupees cannot be ascertained, and the operation is altogethei 
absurd. Hence, the multiplication of concrete numbers as such, 1 st 
altogether impossible. We can, however, multiply 7 rupees by the 
abstract number 8, and interpret the product 56 rupees as how many 
, rupees there are in 8 times 7 rupees. 

It is also absurd to speak of 7 multiplied by 8 rupees, but not of 

7 times 8 rupees Of the two factors that make 56 rupees, one must 
be abstract , the other concrete , but it does not matter which, for 7 times 

8 rupees --8 times 7 rupees. In no case do we multiply by rupees. 

In certain cases, however, as will be seen hereafter, the meaning 
of multiplication may be so extended as to include some concrete 
multipliers. (Art. 378.) 

Examples X. (Mental Multiplication.) 

1 . How much is 

(1) 7 times o ; 11 tunes 8 ; 9 times 7 ; 11 times 11,8 times 9; 7 times 15? 

(2) 10 times 3; 9 tunes 12; 7 tunes 7; 12 times 14; 4 times 18; 6 times 8? 

(3) 8 times 11,5 times 12 ; 11 times 12 ; 5 times 17 ; 6 times 19? 

2 . What is the product of — 

(1) 13 by 12 ; 8 by 9 ; 15 by 14 ; 18 by 17 ; o by 4 ; 12 by 4 ; 11 by 15 ? 

(2) 15 by 19; 17 by 12 ; 6 by o; oby 11 ; 20 by 15 ; 16by 18 ; 14 by 18 ? 

3 - How many are 16x19; 13x15; 19x19; 12x12; 17x19} 
20x13; 13x14; 14x18; 17x15; 15x20? 

4 . One book has 12 pages. How many pages will 8 such books have? 

5 . There are 11 boys in a class ; each works 8 sums in an hour. 
How many sums do they all work together ? 

6. If one knife costs 14 pice, how many pice will 9 knives cost ? 
7 If there are 9 desks in a room, and 6 boys at each desk, how 

many boys will there be m the room ? 

8. What will 9 stools cost at 9 rupees each ? 

9 . How many trees arc in 18 rows, each row having 9 trees ? 

10 . If I give 5 boys 8 marbles each, how many will be left out 
of 81, and out of 100 ? 

11 . A boy wrote 12 lines of dictation and there were 9 words in a 
line ; how many words did he write altogether ? 

12 . How many more are 9 tens than 4 twenties ? 10 tens than 

<> tens ? 9 nines than * nines ? « 

13 . In one foo aere are 12 inches ; how many ijpehes are there in 
6 , 8, 9, 11 fret ? 


3 
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14 There aie 7 days in a lyeek , how many days are theie in 8, 
li, 12 weeks ? 

15 . A boy walks 3 miles in an hour How pany miles will he 
walk in 6 hours ? 

15 . How many legs have i4hoiscs > How many feet have 9 ducks ? 

17 . Fam id 8 yt.us of age , Ins father is 4 times as old How old 
is his fathci ? 

18 . A man walked 4 miles in one houi How many miles would 
he walk at the same late in 16 liouis ? 

19 Multiply 8 by 4 and take away 10 , how much remains ? 

20. A window has 9 lows of panes, and 12 panes in each row 
How many panes aie theie in the window ? 
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88 When the Multipliei docs not exceed 20, the multiplication 
is called Short Multiplication 

69 When the Multiplicand is 1 laigc numbci and the Multipliei 
<a number of one fi^uie, we have the following Rule 


Rule Write down the multipliei undei the units’ hguie of the 
multiplicand, and diaw a line undt rneath Begin at the units’figure 
of the multiplicand, and multiply ea< h figuic m suetession by the 
'multiplier, setting down and carrying pieciscly as in Addition. 


Ex 

3468 

_ 7 

24276 


Multiply 346S by 7. 

Heie 7 time's 8 is 56 Set down 6 in the units’ place and 
cairy 5 , 7 times 6 is 42, and 42 + 5 -47 , -»ct down 7 m the 
tens’ place and carry 4 7 times 4 is 28, and 4 earned is 32, 
put down 2 in the hundreds’ place and cairy 3 , lastly 7 
times 3 is 21, and 21+3=24 , set down 24 The product is 
theiefore 24276 


70 . Wilting down the total values of the figures, the process will 
stand thus — 


3468 = 3 thousands + 4 hundi cds + 6 tens + 8 units , 

*. 3468 x 7 = 7 x 3 thousands + 7x4 hundreds +7x6 tens+7x8 units, 
-= 21 thousands + 28 hundi eds+42 tens + 56 units, 

= 21 thousands+ 28 hundreds+47 tens+ 6 units 
=21 thousands+32 hundreds + 7 *tSBs+ 6 units, 

= 24 thousands + % hundreds + fjte?ns + 8 units, 


= 24,278 

71 . When tile multi 
the multiplicand! can be 
Rule in ArtJ%9- 



er than 
lily m 



s not exceed 20, 
the help of the; 


Mxi /. Multiply S9flfby 1$. 
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Here, 15 times 7 is 105 ; put down 5 and carry 10 ; then 
g, 15 times <?is 90, arid 90+10=100 : put down 0 and carry 
7 IO . th en 15 times 8 is 120, and 120+10=130 ; put down 0 
—- 5 . and carry 13 ; then 15 x 9= 135 and 135 + 13= 148 ; set down 
898005 g and carr y ; lastly, 15 x 5 = 75 and 75 + 14 = 89 ; set down 
89 . Thus the product is 898005. 

Ex. 2. Multiply 350974 by 18. 

Here, 18 X 4=72 ; put down 2 and carry 7 ; then 18 x 7 = 
126 and 126 + 7=133 ; put down 3 and carry 13; then 
35°974 18x9=162, and 162 + 13=175; set down 5 and carry 17 ; 

_L? then 18x0=0 and 0+17 = 17 ; place 7 and carry 1 ; then 

6317532 18x5 = 90, and 90+1=91 ; put down 1 and carry 9 ; lastly 

18x3=54, and 54+9=63; put down 63 . Thus the 
product is 6317532. 

72 . When the multiplier is a simple number followed by on© or 
more ciphers, we have the following Rule :— 

RULE. Multiply the multiplicand by the simple number, and to 
the right of the product place as many ciphers as there are ciphers 
to the right of the multiplier. 

Ex. Multiply 5867 by 70 ; and by 18000. 

5867 (1) Here 5867 x 70= 5867 x 7 tens, 

_70 =41069 tens, 

410690 =410690. 

5867 { 2) Hcie 5867 x 18000= 5867 x 18 thousands, 

18000 = 105606 thousands, 

105606000 =105606000. 

Examples XI. 


1 . Multiply 284 by 2 ; 1475 by 3 ; 2867 by 4 ; 9048 by 2 ; 6057 by 
4 ; 80965 by 5 ;'49508 by 8 , 33069 by 7 ; 91537 by 12. 

. 2. Multiply 

(0 5849 separately by 2, 3, 4, 5, 6, 7, 8, 9 and 11. 


(2) 38476 separately by 3, 5, 7, 9, 1 r, 13, *4, 15 and 19. 

(3) 3870492 separately by 2, 5, 3, 7, 4, 9, 6, 8, 11, 12 and 15. 

(4) 6508794 separately by 8, 7, 9, n, 13, 15, 17 and 19. 


(5) 987654321 separately by 2, 3, 4, 5 V 6, 7, 8, 9, 11 and 12. 

3 . Find the4$|pes of »< . 

(1) 48508 x 8f..|»36o x 6 ; 493 Jjjfegjf i 69432 x 12. 


(2) 38476 x 

( 3 ) 43275 x 

(4) 4609758 
4 . Multif 

(1) 980989, 
{2) 72051 s< 



paratt 

Iratel 


9758 X 

>y 30, 40, 70,90 a* 


> 456933.x 18. 

600954*20. 

bxl8. ^ 


r l 10009. 
100. 
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( 3 ) 9*357 separately by 20, 200, 300, 5000 and | 9C>oo. 

(4) ,790785 separately by 120, 1500, 17000, 1300 and 190000. 

(5) 900968 separately by 800, 1600, 14000 and 180000. 

» 5 . By how much does 18 tunes 1110 exceed 17 times 1050? 

6 . Find the sum of 19 times 2304 and 15 tunes 2045. 

7 . Multiply 123456789 separately by 1, 2, 3, 4, 5, 6, 7, 8 and 9, 
and add the several products together. 

8. An estate contains 45068 bighas Each bigha is worth 
18 rupees. What is the value of the whole estate ? 

9 . A railway train consists of 17 trucks Each truck carries 12644 
maunds weight. How many maunds does the whole train carry ? 

10. A man bought 305 cows at 12 rupees a head, and having 
spent on them for food 95 lupces, sold them at 16 rupees a head ; 
what did he gam by his bat gain ? 

11 . Ram bought of Jadu 15 books at 13 annas each, and Jadu 
bought of Ram, 19 books at 19 annas each ; how many annas had 
Jadu to give to Ram ? 

12 . Two persons start from the same place, and travel (i) in 
the same direction, (11) in opposite directions. One tiavels at the 
rate of 93 miles a day and the other at 79 miles a day. How far will 
they be apart at the end of 7 days ? 

73 . When the multiplier is greater than 20, the multiplication 
is called Long Multiplication. 

74 . When the multiplicand and multiplier are both large 
numbers, we have then the following general Rule — 

RULE. Place the multiplier under the multiplicand, so that units 
of the same order may be under one another and draw a line under 
the whole Begin at the units' figure of the multiplier, and multiply 
by each of its figures in order, writing down each partial product so 
that its first figure shall be under the figure of the multiplier that 
produces it. Add together these partial products and the sum is the 
product required. 

Ex. Multiply 7823 by 645. 

Here, first multiply 7823 by 5 and set down the product 

78?3 39115. Then multiply 7823 by 4, and put down the product 

645 31292, so that 2 may come under the tens’ place of the first 

39115 partial product, 9 in the hundreds’ place and so on. Lastly, 

3I292 3 multiply 7823 by 6 and set down the product 46938 so that 
46938 8 may be in the hundreds’ place of the first partial product, 

and so on. Add up the three lines of figures already 
* ** ^ Obtained and their sum 5045835 is the required product. 

75 * The reasoning above employed can be rendered more clear 
by the following consideration. 

Sinpe the above product is the sum of 7823 repeated 645 times 
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and 645 = 600+404:5 ; therefore by the use of Arts. 69 and 72 we 
have the following process .— 


7823 

6 a c; 

645=600 + 40+5*. 

39115 

7823 X 5 = 39115 

312920 

7823x40= 312920 

4693800 

7823 x 600=4693800 

5045835 

5<>45835 


76 . If one or more of the figures of the multiplier to be o, it is 
evident that the corresponding partial product will be o (Art. 65) and 
the lines may be entirely omitted after placing down each o once, to 
give the pioper value to the product arising from the next figure. 

Ex. Multiply 4968 by 709. 

4968 Here, in multiplying by 709, we first multiply by 9 and 
7°9 put down the result ; then when we multiply by 7, we 
44712 really multiply by 700, but not by 70, and so place the first 
347760 figure of the second partial product under the hundreds’ 
3522312 figure of the first, affixing one cipher in the tens’ place. 

77 . If the multiplicand, or multiplier, or both, end in ciphers, 
the ordinary process of Multiplication may be shortened or facilitated 
by the following Rule :— 

Rule Suppose the ciphers at the light of multiplicand, or mul¬ 
tiplier or both omitted, find the product of the resulting numbers, and 
to the right of this product place as many ciphers as were supposed 
to be omitted in multiplicand, or multiplier or both together. 

Ex. Multiply 47600 by 47 ; 257 by 64000, and 7900 by 83000. 

Here, omitting the ciphers on the light, or supposing them to be 


omitted, we have 

47600 257 7900 

47 64000 83000 

3332 1028 237 

1 904 1542 _ 632 _ 

2237200 16448000 655700000 


where the ciphers are annexed at last to the right of the products 
obtained in the ordinary way, to give the other figures their proper 
local values. 

Thus, in the first case, when we multiply 6 by 7, we really mul¬ 
tiply 600 by 7, and 600 multiplied by 7 gives 4200 ; therefore two 
ciphers are annexed after 2 in the product. 

In the second case, when we multiply 7 by 4, we really multiply 
7 by 4000, and 7 multiplied by 4000 gives 28000; therefore three 
ciphers are annexed after 8 m the product. 

In the third case, when we multiply 9 by 3, we really multiply 
900 by 3000, and 900 multiplied by 3000 give 27000005 therefore five 
ciphers are annexed after 7 in the product. 
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78. If the multiplicand and multiplier chaise places, the pro¬ 
duct must be the same as before, otherwise the same numbers would 
have niori products than one (Art. 64). Hence, it is convenient to 
make the larger number the multiplicand and the smaller number 
the multiplier. 

79. The followingProofs are geneially adopted m Multiplication. 

(1) Interchange multiplicand and multiplier ; the product ought 

to be the same. , 

( 2 ) By casting 1 out the nines. We cast the nines out of a 
number thus • add together all its figuies, omitting every 9, and if the 
sum be greater than 9, replace it by the sum of its figures, and if the 
new sum be greater, replace it by the sum of its figuies, and so pro¬ 
ceed till we have a sum less than 9. 

Cast the times out of multiplicand and multiplier. Multiply the 
results, and cast the nines out of their product, noting the new result ; 
now cast the nines out of the product, and if the result coincide with 
the one previously noted, we presume that the work is correct. 

80 . We may mention here that the above test fails in the 
three following cases .— 

(1) If the order of figures in the product be misplaced, as 86 for 68. 

(2) If the errors made compensate each other, so far as the sum 
of the digits is concerned, as 65 for 83. 

(3) if 9 be written for o, or o for 9, or either be inserted or omitted 
too often ; as 59 for 50, or 597 for 57, or 708 for 78, and so on. 

Ex. Multiply 5867 by 3478, annexing the proofs. 



Multd. 


5867...8 \ 

and / 

3478 

3478...4 \ 

Multr. / 

5867 

-...5 \ 

5 y 


46936 

Multr. 4. 

24346 

41069 Multd. 8. 

20868 

23468 

y \ 

27824 

17601 y 

5 \ 

17390 

20405426... 6 / 

Prodt. \ 

20405426 

Beginning at the left hand, 

we cast the nines out of the 


(1) Multiplicand thus -13, 19, 26; replace 26 by the sum of 
2 and 6 or 8. 


(2) Multiplier thus:—7,14,22; replace 22 by the sum of 2 and 2 or 4. 
Now multiply 8 by 4, giving 32, which replace by the sum of 

3 and 2 or 5 ; and note this result. 

(3) Product thus :—6, 11, 15, 17, 23 ; replace 23 by the sum of 

2 &ftd 3 or 5. 

f this result coincides with the previous one, we presume the 

w&'»«*rc.ct. 
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# Examples XII. 

1 . Multiply 946 by 61 ; 869 by 89 ; 917 by 46 ; 909 by 38 ; 463 
by 608 ; 417 by 739 J 3259 by 497 , and 692 by 73. 

2 . Multiply 

(J) 47691 by 27 : 28573 by 35 ; 716281 by 48 ; 39265 by 39. 

(2) 129385 by 66 ; 138476 by 81 ; 480765 by 97 ; 829741 by 59. 

(3) 8241763 by 123 ; 921846 by 158 ; 827941 by 376. 

(4) 5086927 by 495 ; 254037 by 2980 ; 4785328 by 7802. 

(5) 56380477 separately by 35, 48, 72 and 132. 

(6) 67836479 separately by 356, 4378 and 78539. 

(7) 70870096 separately by 404, 3009 and 900807. 

(8) 279420 by 7350 ; 678000 by 87600 ; 80108 by 7770. 

(9) 56348 by 50601 ; 876000 by 678000 ; 896385 by 6687400. 

(io) 57483000 by 40, 900, 430, 24500, and 4670000. 

3 . Find the product of :— 


(I) 

(v 

( 3 ) 

( 4 ) 

( 5 ) 

45678 

3124791 

436712 

1100785 

4532815 

9128 

89023 

45678 

71053 

751283 

w 

( 7 ) 

(8) 

( 9 ) 

(10) 

447002 

8913243 

110375009 

110200570 

. 275642 

578648 

234567 

198075 

200570 

125255 

(”) 

(12) 

(13) 

U 4 ) 

( 15 ) 

447529123 

4465348 

79094451 

84964270 

123456789 

8901234 

7000608 

7640950 

8743590 

123456789 


4. Find the values of .— 

(1) 704745x615 J 469830x369; 391525x861. 

(2) 1174575x2214 ; 3523725x2583; 926196x7896. 

(3) 920685 X7098 ; 4465348 x 7000608 ; 7650329x600509. 

(4) 400905703206x7008130502; 8070906050493x64032000905. 

(5) 6709802607508x2005032057 ; 1310275031496x20456300170. 

5 . What is the difference between 23456 multiplied by 996, and 
the remainder in subtracting 4 times 23456 from 23456000 ? 

6. A bigha of land costs 784 rupees, what will 203 bighas cost ? 

7 . If there are 432 pages in a book, how many will there be in 
80704 such books ? 

8 . If I give 125 boys 79 marbles each, how many shall I have 
left out of 10000 ? 

9 -. 79432 copies of a newspaper are printed daily. How many 
are printed m a year of 314 days ? 

10 . The cost of constructing a Railway is 6156$ rupees per 

mile ; what will 701 miles cost ? • 

11. An army consists of 295 battalions of 34618 men each; 
what is the whole number of men in the army ? 
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12. In a town there are 734 houses; 345 of them contain, on an 
average, 11 persons each and the rest 13 each. How many persons 
reside irf the town ? 

13. If a master employs 73 workmen, each of whom receives 
34 rupees per month, how many rupees does he pay away per month ? 

14. If of 20000 shells used in war, 3648 are 36 pounders, 11275 
are 24 pounders, and the rest 18 pounders ; what is the total weight 
(in pounds) of the whole ? 

15. A clock strikes 114 times in a day. How often will it 
strike in 365 days ? 

16. A town has 436 streets. Each street contains on an average 
6422 inhabitants. What is the population of the town ? 

17. A directory contains 798 pages. There are 72 names in 
each page. How many names are in the directory ? 

18. 343 paving-stones are required for every yard in a street 
There are 18742 yards in the street. How many paving-stones will 
the whole street require ? 

19. The distance of the Earth from the Sun is found to be 
11608 times the Earth’s equatorial diameter, and that diameter is 
7926 miles. Required the distance between the Earth and the Sun. 

20. India contains about 1466576 square miles and the popula¬ 
tion is reckoned to be about 189 persons to every square mile ; what 
is the whole population of the country ? 

81. To find the product of more than two numbers, multiply 
the product of two of the numbers by the third, the result by the 
fourth, and so on. The final result is called the continued product 
of so many factors. 

Thus, the continued product of 3, 5, 8 and 47=3x5x8x47=15 
X 8x47— 120x47 = 5640, and 3, 5, 8 and 47 are factors of 5640. 

82. The continued product of any numbers will remain the 
same, however we may change the order of its factors. 

Thus, since 4 x 2 x 5x7x3=8x5x7x3=40x7x3 = 280x3=840, 
and 5x4x2x3x7 — 20x2x3x7=40x3x7 = 120x7=840 ; 

.’. 4 * 2 X 5 X 7 X 3 = 5 X 4 X 2 X 3 X 7 . 

Ex. Find the continued product of 3471, 7 and 52. 

347 i 

_ 7 

24297 Here, we first multiply 3471 by 7, and the product is 
52 34297 ; again, multiply 24297 by 52, and the produces 

48594 I2 63444 J thus the continued product of the several 

. 121485 factors is 1263444 . 

1263444. 
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83. If one or more of the factors in any continued product be 
o, the whole product o. (See Art. 65 ) 

Examples XIII. 

1 . Find the continued products of:— 

(1) 4) 7, 25. (2) 13, 15, 17. (3) 18, 19, 20. (4) 407, iS, 5. 

(5) 729, 8> 61. (6) 7184, 6, 12. (7) 35, 32, 14, 29 (8) 35, 29, 43, 87. 
•( 9 ) 33 > 13 , * 5 , 4 > S6- (10) 27, 57, 35, 1277 00 156, x 3 j 365 » 78 - 

(12) 18, 19, 35, 24, 12, 17. (13) 340, 255, 783. (14) 675, 225, 180, 125- 

2 . A libuiry contains 3275 volumes, and each volume on the aver¬ 
age 493 pages, and each page 39 lines. How many lines arc there ? 

3. If the earth moves round the Sun at the rate of 68000 miles 
an hour, how far will it move in 365 days of 24 hours each? 

4 If every page of a book contains 36 lines, and each line on 
an average 11 words, Jiow many words would there be in 157 pages ? 

5 . If each of 36 trucks in a luggage train contains 18 barrels of 
cement, and each barrel 36 maunds, how many maunds is the train 
carrying ? 

6. How many yards of silk are there in 9 packages, each con¬ 
taining 8 parcels, each pare el 26 pieces, and each piece 53 yards ? 

7 . In a school there aie 10 classes , each class has 4 desks ; 
each desk holds 18 boys , how many boys are lljcre in the school ? 

8 . If 37 labourers earn 39 mpees each per day ; how many 
rupees do they ail earn in 36 working days ? 

9 . If every man li\cd to many and have 8 male children, how 
many great-great-grand children of the male sex could every one 
expect to have ? 

10. A Railway passenger train consists of 32 carriages ; each 
carriage is divided into 12 compartments ; in each compartment there 
are 5 benches and on each bench there is space for 8 persons ; how 
many persons can the tram carry ? 


84 . When a number is multiplied by itself once, twice, thrice Y 
four, &*c., times, the product is called the second, third, fourth., 
fifth, &c., power of that number respectively. The second and 
third powers of a number are commonly termed its square and cube 
respectively. The number itself is called its first power. 

85 . These powers are often indicated by small numerals 2,3,4,5,. 

&c., placed above the number to its right, which express how often 
the number is repeated in the product. The small numerals so used 
are therefore called the indices or exponents of the several powers . 
Thus, 5 a = 5 x 5 = 25 ; 25 is the second power or square\ of 5. 

* 5 s = 5 x 5 x 5 = 125 ; 123 is the third power or cube of 5. 

5 4 — 5 x 5 x 5 x 5=625 625 is the fourth power of 5, and so on. 

86. If the three sign§, +, x, occur in an expression, the 
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operation of Multiplication is to be performed first and then that of 
Addition or Subtraction. • * 

Thus, 4X1X3 + 3X3X2-4X2X1+2XI x0=48 +18-8+0 

= 66-8 = 58. 


Examples XIV. 


1 . Find the squares of 

(1) 1, 2, 3, 4, 5,...25 ; 39, 46, 54, 86, 99. 
< 3 ) 729 , 873, 1043, 5496. 

2 . Find the cubes of 

<l) 1, 2, 3, 4, 5,.25 ; 37, 48, 68, 77. 

(3) 308, 876, 765, 999. 

3 . Find the fourth powers of .— 
(1) 678, 305, 987, 988. 


(2) 172, 237, 906, 987. 

(4) 7342, 9384, 8796, 1234. ' 

(2) 83 , 97 , 123, 456. 

(4) 987, 5386, 9876, 1234. 

(2) 90S, 3271, 8004, 9999. 


4. Find the values of .— 

<i) i a + 2 2 + 3 3 + 4 a + 5 * + 6 2 + 7 2 + 8 2 + 9 J . (2) 23 2 + i 5 2 - 3 \ 

< 3 ) 5 s — 4 3 - 8 2 . (4) i , +2 s + 3 ‘+ 4 1 + 5 j + 6 ' ( + 7 1 + 8 s + 9 s . 

<5) 2 4 +3 4 -i 4 . (6) 25 a +28 2 -20 2 -18 2 + 15*. 

5 . Simplify the following expressions :— 

<i) 8x4—3 x6+4 x 3~2X 14-5x2+3x7. 

<2) 5X6X3+4X3X0-2X i X4+3 x6 X4-2 x 2. 

<3) 8 X6X3 x 1 - 3 x6 X2 X4+4X6 X7 X4-7X8X2X0. 

(4) -9x6x2 x3 + 7X4+4x6x3X5~3x6x7 XOX5 + 2 X3X4. 

(5) 7 9 +2X3 i +3X5 ,i +4X9 a . (6) 3* X2 + 2X3-2 2 X3+6Xi 8 . 

(7) 23 2 -n J + n5xii 2 -iio 3 + ii2 2 . 

(8) 3 *+ 3 X 4 x 5 + 5 3 - 4 1 - 2 X 4 - 2 S + 6 J - 3 3 . 


IV. DIVISION. 

87. Division is the method of finding how many times one 
given number is contained in another'given number. The former of 
these numbers is called the divisor, the latter the dividend, and 
the number telling how many times the quotient. The number left 
after the operation is finished, is termed the remainder. 

88 . In dividing one number by another, we obviously take the 
latter number from the formci, as often as we are able, according to 
the principle of Subtraction before explained Hence Division bears 
the same relation to Subtraction, as Multiplication bears to Addition . 

Thus, to divide 26 by 8, means that we are to 
find how many times 26 contains 8, and the opera¬ 
tion at the side shews that 26 contains 8, 3. times 
with a remainder 2. Here 26 is called the divi¬ 
dend, 8 the divisor , 3 the quotient and 2 the re- 
matnder. 


89. .Hence, by division we break up a given number into as 
^|jgany equal parts as there are units in another given number, and 
'Jfm find one of these parts* 


26(1,1,1 

8 

18 

JS 

10 

8 
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90. Division is of two kinds, simple and compound. 

(i) When the dividend anti divisor are both abstract numbers, 
or both concrete numbers of one and the same denomination ; or 
when the divisor is an abstract number, and the dividend a concrete 
number of one denomination, it is called Simple Division, 

(ii) When the dividend is a concrete number of the same kind, 
but of different denominations of that kind, and the divisor an 
^abstract number ; or when both the dividend and divisor are concrete 
numbers of the same kind but of different denominations of that kind, 
it is called Compound Division. 

91 . When there is no remainder, the division is said to be 
exact and since the Quotient tells how many times the Dividend 
contains the Divisor it follows that Dividend^ Divisor* Quotient. 
But when there is a Remainder, the division is called inexact, and 
the Dividend= Divisor * Quotients Remainder. 

92 . The operation of Division is expressed by means of the 
Mgn — and sometimes /, which is read divided by or simply by. _ It 
is also denoted by writing the dividend above the divisor with a line 
between them. 

Thus 42 — 7 denotes that 42 is to be divided by 7, and is read 42 
divided by 7 or simply 42 by 7. Also 42/7 and V mean 42-1-7. 

93 In division, the quotient is an abstract number, if the 
dividend and divisor are both abstract or both concrete numbers, but 
the quotient is a concrete number, if the dividend is a concrete 
number and the divisor an abstract number. The divisor, if concrete 
must be of the same kind as the dividend. 

Thus, 45 divided by 5, or 45 rupees divided by 5 rupees, gives 
the abstract number 9 as quotient, for 5 or 5 lupees taken 9 times give 
45 or 45 rupees, and 45 rupees divided by 5 gives the concrete number 
9 rupees as quotient, for if 45 rupees be divided into 5 equal parts, each 
■of these parts will contain 9 rupees Also 45 rupees divided by 5 yards 
has no meaning, according to the definition of Division in Art. 93. 

94 As Division is the reverse of Multiplication, it follows that, 
by a reversed process, the Multiplication Table must furnish the 
means of obtaining the quotient, when the divisor does not exceed 20 
and the dividend 400. 

Ex. 1. Divide 96 by 8. 

Since 8 * 12=96 ; therefore 96-^8 gives 12 as quotient. 

Ex. 9*' Divide 259 by 17. 

Since X 15 = 255, and 259-255 = 4 ; therefore 259+17 gives 
15 as quot-i&it and 4 as remainder. 

Examples XV* (Menial Division.) 

1 . How many times does 8 contain 2 ? 36 contain 3 ? 20 contain 4 ? 
35 contain 5 ? 24 contain 6? 56 contain 7? 81 contain 9 ? • ■ < - 
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2 . Divide 14 by 2 ; 12 by 3 ; 48 by 4 ; 20 by 5 ; 42 by 6 ; 
49 by 7 ; 32 by 8 ; 108 by 9 ; 90 by 10,; 77 by it , 96 by 12 

3 .. Pivide 

(1) 56 separately by 2, 3, 4, 5, 6, 7, 8, 9, 12 and 14. 

(2) 98 separately by 2, 5, 7, 9, 13, 15, 17, 18 and 19. 

( 3 ) 168 separately by 2, 7, 8, 9, 6, 12, 11, 15 and 18. 

(4) 288 separately by 4, 7, 9, 10, 6, 8, 12, 15 and 17. 

(5) 342 separately by 3, 6, 8, 9, 4, n, 13, 15, 16 and 18. 

(6) 172 by 9 ; 141 by 11 ; 128 by 14; 257 by 16 , 195 by 19. 

4. In 54, how many times is 8, and how many over ? How 
many times is 15 contained in 195 ? in 240, how many times is 18, 
and how many over ? 

5 . If 16 be taken 14 times from 228, what is left ? 

6 What is the 9th part of 36, 54, 108 and 144 ? 

7. To how' many boys can 1 give 9 maiblcs if I have 153 ? 

8. At a cricket match 11 players make 132 runs. If each made 
the same number of runs, how many did each make ? 

9 . A Patsaia consists of 128 boys and they are made to stand 
in 8 rows ; how many are there in each row ? 

10. If 320 rupees are shared equally among 16 men ; how 
many does each man receive ? 

11. Divide 132 oranges equally among 7 girls and 5 boys. 

12 . Divide 96 pencils equally among 8 boys. 

13 . Bhuban spent 180 pice in oranges, buying them at the 
rate of 6 for 3 pice ; how many oranges did he buy ? 

14. A boy, having a basket containing 214 oranges, distributed 
them equally between his 8 school-fellows and lumself, the number 
which remained he gave to his school-master ; how many did the 
school-master receive ? 

15 . A man bought 11 cows at 18 rupees each, and sold them so 
as to gain 99 rupees ; what did he sell each cow for ? 

10 . How many seers of sugar at 5 annas each can be bought 
for 330 annas ? 

17. A woman bought 180 eggs at 3 for 2 pice and 275 more at 
5 for 3,piqc., and sold the whole lot at 13 for 19 pice ; what does she 
gain or lose ? 

18 . If 5 men can do a piece of woik in 18 days, how long will 
it take 9 men to do the same work ? 

19 . How many penknives, worth 8 annas each, ought to be 
exchanged for 144 pen-holders at one anna each ? 

20 . A man walked 306 miles in 18 days ; how many miles did 
he walk per day ? 

SIMPLE DIVISION. 

95 . When the dividend is a large number, but the divisor less than 
m the division is called Short Division and can be done by the 
following Rule. - 
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Rule. Place the divisor and dividend thus : 

* divisor) dividend. 

From the left of the dividend cut off a number not lcss»thhn the 
divisor but less than io times the divisor, giving the first partial divi¬ 
dend. Find by the aid of the Multiplication Tables how often the 
divisor is contained m this dividend ; put down the quotient under the 
units’ figure of this dividend, and take notice of the remainder (whether 
*t be any number or o). On the right of this remainder, conceive in 
your mind to be placed the least number of the figures next following 
in the dividend which, affixed to the remainder, will make a number 
not less than the divisoi. Proceed, as above, with this new partial 
dividend to find the next figure of the quotient ; taking care to place 
after the first figure m the quotient a cipher for every figure brought 
down from the dividend which, affixed to the remainder, makes a 
number less than the divisor. 

Continue this process till all the figures of the dividend have been 
thus brought down ; and if there be any remainder at the end of the 
operation, write it as a remainder distinct from the quotient. 


Ex. r. Divide 612459 by 7. 

From the left of the dividend cut off a number 
7)612459 not less than 7 but less than 70 . that is, cut off 

87494 rem. 1. 6 1 , our first partial dividend. Now 7 is contain- 

‘ * " e d in 61, 8 times and 5 Over ; put the 8 under 

the 1 in 61, and to the right of the remainder 5 affix the next figure of 
the dividend 2, making 52, the second partial dividend. But 7 is con¬ 
tained in 52, 7 times and 3 over , put 7 in the quotient, and to the 
right of the remainder 3 affix the next figure 4 making 34, the third 
new dividend ; and so proceed. 

The above operation is usually performed in saying :— 

7 in 61, 8 and 5 over ; in 52, 7 and 3 over ; m 34, 4 and 6 over ; in 
65, 9 and 2 over ; in 29, 4 and 1 over (as remainder). 

Thus the quotient is 87494, and the remainder i_ 

Ex. 2. Divide 61245 by 15 

Here 15 m 6 goes no times, but 15 m 61 goes 4 times 
15)61245 and 1 over, write 4 under the 1. Then 15 in 12 goes no 

4083 times, but 15 m 124 goes 8 times and 4 over ; write 0 

under the 2 and 8 under the 4 ; lastly 15 in 45 goes 
3 limes ; write 3 under the 5. . • 

Thus the quotient is 4083. 


96 . The truth of the above method may be shewn thus :— 

Since 61245 = 61 thousands + 2 hundreds + 4 tens + 5 units, 

=60 thousands + 12 hundreds+4 tens + 5 units, 

=60 thousands+ 124 tens + 5 units, 

=60 thousands +120 tens+45 units. m 

.'. 61245 divided by 15 gives as quotient 4 thousands +8 tens + 
3 units or 4083. 
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Examples XVI. 

1 . Divide , 

(1) 462 separately by 3, 6, 8, 9, 10, 11 and 12. 

(2) 682 separately by 3, 4, 6, 8, 9, 11, 14 and 15. 

(3) 8425 separately by 5, 7, 8, 10, 13, 16, 17 and 19. 

(4) 6876 separately by 2, 3, 7, 9, 11, 12 and 14. 

(5) 35298 separately by 3, 5, 9, 7, 10, 12 and 18. 

(6) 348 by 2 ; 4596 by 3 ; 276284 by 4 ; 84375 by 5. 

(7) 53844 by 5 ; 536074 by 7 ; 95832417 by 8 ; 3 1 58367 by 10. 

(8) 7163253651 by 9 ; 1234567890 by 11 ; 9876543 by 12. 

(9) 27643532 by 14 ; 35762445 by 15 ; 47623554 by 18. 

(10) 34672352 by 16 ; 987654321 by 17, by 18, by 19, by 20. 

. 2 . If 1674 men are drawn up in 18 columns, how many men 
are there in each column ? 

3. I distributed 2160 marbles among a number of boys, and 
gave each boy 12 marbles ; how many boys were there ? 

4. What is the 15th part of 135090 ? the nth part of 101112 ? 

5 . A farmer has 1786 sheep divided into 19 equal flocks. How 
many sheep are there in each flock ? 

6. A farmer spent 1872 rupees in the purchase of oxen. Each 
ox cost 12 rupees. How many oxen did he buy ? 

7. If the sum of 18 and 30 be divided by their difference, and the 
quotient be multiplied by the product of 16 and 27, what is the result ? 

8. A man gives 14 cows and 35 sheep for 55 bags of potatoes 
worth 7 rupees per bag ; if each sheep was worth 3 rupees, what did 
he get for each cow ? 


97. When the dividend and divisor are both large numbers, the 
division is called Long Division and can be performed by the 
following general Rule. 

Rule. On either side of the dividend draw curved lines ; place 
the divisor on the left and the figures of the quotient as they arise on 
the right; thus ;« 

. divisor)dividend(quotient 

Then try to find how often the first one or two figures on the left 
hand of the divisor are contained in the first one or more of those of 


the dividend, and plaqp the result on the right as the first figure of 
the quotient; and the product arising from the multiplication of the 
divisor by this figure being subtracted from the dividend, bring down 
dr annex to the right of the remainder the next figure of the dividend, 
fjjfcoceed as before, and continue the process till all the figures of the 
dividend have been brought down ; then the quotient, and the 
remainder if any, will be obtained. 

v if at any stage of the process, the divisor is greater than the 
Jfiprtdividend, affix a cipher to the, quotient and bring down the 
*He dividend* Continue this process till the partial 
'mipfcnd is greaterjthan the divisor and then proceed as before. 
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5 2 3 

3 49 

1745 

1745 


Ex. i. Divide 75035 by 349. 

349)75035(215 Here, the first figure 2 in the quotient is obtained 
698 by ftiquiring how often 3 is contained in 7, or 34 in 

75 ; then, after multiplying 349 by 2, which, t from 
the places of the figures, represents 2 Hundreds,, 
and subtracting the pioduct which is 698, from 750, 
we have a remainder 52 ; to this the nextfigure 3. 
of the dividend is annexed to form the partial divi¬ 
dend 523. Now seek how often 3 is contained in 5, or 34 m 52, and 
the quotient being 1, 1 ten is annexed 10 the 2 hundreds already 
obtained; multiplying 349 by 1, which means 1 ten , and subtracting 
the product 349 from 523, we get the remainder 174. Bring down 
the last figure 5 of the dividend to form the partial dividend 1745, 
and we find the corresponding quotient to be 5 units exactly, for 349 
multiplied by 5 produces 1745, and the operation is then completed, 
leaving no remainder. Therefoi t* the wdiole quotient is 215. 


98. Supplying the auxiliary digits omitted in the above 
operation the piocess would stand thus 

349 ) 75035 ( 200 + 10+5 

68900 

5235 

3490 

1745 

1745 

Ex. 2. Divide 39875365 by 8654. 

8654)39875365(4607 Here 3987 is less than 8654, but 39875 is 


34616_ 

5 2 ~593 

51924 


66965 

60578 

6387 


greater ; therefore take 39875 for the first 
paitial dividend. It contains the divisor 4 
times; put 4 in the quotient, multiply 8654 by 
4, placing the product 34616 under 39875,and 
subtract,leaving 5259. To the remainder 52 59 
annex the next figure of the dividend 3, giving 
52593, the second painni dividend. It con¬ 


tains the divisor 6 times ; put 6 in the quotient, multiply 8654 by 6, 
placing the product 51924 under 52593, and subtract, leaving 669. 
Again, to 669 bring down the next figure 6, giving 6696 the third par¬ 
tial dividend. It contains the divisor o times ; put 0 in the quotient, 
and the remainder is now 6696. Lastly to 6696 bring down the last' 
figure 5, giving 66965, the fourth partial dividend. It contains the 
divisor 7 times ; put 7 in the quotient, multiply 8654 by 7, placing the 
product 60578 under 66965, and subtract, leaving a remainder 6387. 
Thus the quotient is 4607 and the remainder is 6387. 

99. When the divisor is*terminated by one or more ciphers* 
we use the following Rule. 
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RtrLE. Cut off all the ciphers on the right of the divisor and as 
anany figures from fhe right of the dividend —for the quotient, 
divide the remaining figures of the dividend by 4 the remaining figures 
of the divisor (Arts. 95, 97), and for the final remainder bring down 
to the particular remainder the figures cut off from the dividend. 


Ex. Divide 20573296 by 80 and by 345000. 

(1) 8,0 )2057329,6 (2) 345 , 000 )^ 573 , 296(59 

257166-16 ! 73 5 


3323 

3105 

218296 

In the first example, in dividing by 8 the remainder is 1 , to 
which we bring down the figure cut off 6, giving 16 for the final 
remainder, and 257166 for quotient. 

In the second example, the remainder m dividing by 345 is 
216, to which we bring down the figures cut off 296, giving 
218296 for the final remainder and 59 for quotient. . 

100. The proofs usually adopted m division are the following :— 

(1) e To the product of the divisor and quotient add the remainder 
(if any); if the result coincides with the dividend, we piesume that 
the work is correctly performed. 

(2) By casting out the nines. 

(a) From the sums of the digits in the divisor and the quotient 
subtract 9 as many times as possible, and set down the remainders 
to the left and right of a cross sign. 

(1 b ) Multiply the two remainders and from the product subtract 9 
as often as possible. Put down the remainder below the cross sign. 

(c) Lastly subtract the remainder from the dividend and from 
the sum of the digits of this difference subtract 9 as many times as 
possible and set down the remainder above the cross sign. If the upper 
and lower figures agree, it is presumed that the operation is correct. 

Ex. Find the quotient and remainder when 275487 is divided by 736. 


Division. 

736)275487(374 

2208 
5468 
5 1 5 2 
3167 
2944 
223 


374 

736 


2244 

1122 

2618 



275487 


Thus the quotient 
~ and, the re- 



Proofs. 

(2) 7 + 3 + 6 = 16 , rem. 7 
and 3 + 7 + 4 = 14 , rem. 5 , 



7X0=35, rent. 8. 

Also 275487-223 = 275264, 
and 2 + 74-5 + 2+6+4=26, 
rem. 8. 
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101 If all the four ,t„ns + , -, x, — Arc used to^ethet m an 
•espr b^ion, th~ optiations tjf I)t > si >n ind Afultiphmihtn aiG to be 
o tfoimr cl fiti>t ind next those o( Uidihon ancl isttbti aitidn m . 
l.\ I ind the. \ due of 14+12 6x4 — 3x2+6x72—12 

Hie c\pies»sion- 14-, 2x4-3x2+6 x6— i | + 8 6 + j6 

- 6 — $2 

Examples XVII. 

1 Divide — 


14) 9^483 by 23 (2) T)) 5S In 3? (3) 7979^ by 70 (4; :>&8i6S by fr4 
(5) 7)i I2 3 17 In 43 (0 f/> 1/856 by 32 /) 67001-2S by 49 

b) 14413724b by ■*! (y) 470/3236 by 3/ (10 74177841)588 

lb -,7oS’6; 1 2 b> 76 12) yoo;[g64i6 by 96 (13) 58762347 by o> 

14) I7^t/u;4^9jb\ 54 (1,) 14528340631)^84 

16; 3 013019/., In it (17) 967901234^0 by 98 

l hind the \ dues of — 


(2) 172103^655-144 (3) 7123419361-132 

( 5 ) -7-91888 478 (0) 8762479^-843 

6430770444-876 (9) 137090807 — 996. 

(li) 632798014 7243 
(13'i 140167329 7038 
15) 2106144185-2375 
(17) 8327976-5730 


(1) ^19^263, 123 

(4) 3577926-506 
7) 4831056/-549 
10) 630762540981 652 

12) 09387042- 2731 
(14 39549^875 6007 
D6) 25413286-7960 
(18} 6 415/660 - 1 j8o 
20) 900370575 5t32i 

( 22 ) 2828882701578 —38706 

(24) 61190852817674 — 873136 


19 ) 9353047 b 7 - 483 b 
(2i; 183920748-37246 
(23) 2919333978682 *-76913 
fa5) 163034794788 -321567 
27) 876824985621 90956845. 
(29; 32899438654-100104325 
(31) 4676705026675-154321235. 


-6) 487264325876 -56789 ) 

(28) 564oooo32-’7-7658/451 
30) 1917 766 3 8604 — 68 589649 

32) i'* 1932631112635269—123456789 

33) 1630186053103649203205 — 28-7154309 

t34) 560211975014967053000 700002030506 
35) 16301880^,3103649203285-574585614865 


3 Dmdc — 


(1) 237876093 by 5605, by 9289, by 40857, and by 57085 

(2) 81229 sepaiatcly by 10 20, 30, 40, 50, 80, 90 

(3) 34260* sep uately by 100 400, 600, 8oo, 900 

(4) 78534826 sepaiatclv by 800, 12000, 3200, 475000 

(5) 3854269734 separately In 3*0, 59oo, 587000, 90900 

(6) 25413286 by 7900 , 19054832 by 83^^; 26^534687 by 78900001 

4 Find the value:, of mm 


(1) 192 —16+ 720 -♦•18+795'" 1 5“ ! 786— 19 

(2) 38711-49+ 6935 -^95 - 5432 - 56 - 1375 -3 5+4590 -r- 45. 

'(3) 56+81 -3+8je/K9-i2x 136-17-72-18+6x3 • 

(4} 12 x 16-^8 + 17156- i8x32-8-27-9X7+8x304*x5-*-56^*4» 
15X37153 + 73474 -67*32-4+40734 x 2 - 5485 x 75. 


4 
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5. If a bag contains 103 potatoes, how many will be required to 

hold 7432274 potatoes ? • * 

6. * 4f each carriage contains 57 passengers, how many carriages 
are there in a tram rauymg 969 passengers ? 

'/. Each of 156 boys uses 12 pen-nibs, and a box contains. 
144 nibs. How many boxes are required ? 

8 . A confectioner sells 23475 maunds of sweetmeats m a year 
of 313 days ; how many maunds does he sell in a day ? 

9. Supposing a Railway train to travel from Calcutta to Delhi, a 
distance of 924 miles, in 44 hours, wh.it is the average speed per hour * 

10. The population of a country is 3083220 and its area is 7341 
square miles. How many people arc there on an average to each 
square mile ? 

11. Find the number of pages in a book which has on an average 
207 words on a page, and contains 201411 words altogether ? 

12. How many minutes will a wheel be in turning round 895702 
times, if it turn 158 times in a minute 5 

ia What number multiplied by 79 will give the same product 
as 257 multiplied by 553 ? 

14. A shopkeeper sold 267 shawls for 4005 rupees, gaining there¬ 
by 4 rupees on each shawl ; what had each shawl cost Inin ? 

15 . The population of a certain village is 21510, and one out of 
45 dies annually. How many die in a year ? 

16. Find how many times the numbers 11, 15, 19, and 23 must 
be equally repeated to make 13668. 

17. Find the 532nd part of 1004416. What is the 365th part 
of 36865365 ? 

18. How many pages contain 30888 words, even page having 
53 lines of 9 words each ? 

19. If 168465 maunds of rice be distributed equally among 11231 
famine-stricken men, how many maunds will each receive ? and if the 
family of each consist of 5 persons, what will be the share of each person ? 

20. The rays of light comes from the Sun to the Earth in 
498 seconds ; at what rate does light move per second, the distance- 
of the Sun from the Earth being 93000000 miles ? * 

V. THE USE OF BRACKETS. 

102. Brackets, which are of several kinds, as (),{}, [ ]» are 
used to denote that all numbers included within any pair of them 
are to be considered as forming but one number, and are therefore to 
be equally affected by any number not included within the same pair 
df brackets. 

Thtis, (2 + 3+7) denotes that 2, 3 and 7 are to be taken as making 
one number, (/» e.) whatsoever, outside the brackets, affects 2 in any¬ 
way, mqst also affect 3 and 7 in the same way. 
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A vinculum is a sign sometimes used instead of brackets. ' It 
consists of a line dntwn over the numbers to be considered as form¬ 
ing one nu mber . • • 

Thus, 2 + 3 express the same thing as (2+3). 

103 When two or more numbers, connected by the signs of 
operation arc enclosed in a pair of brackets, the operationspf arith¬ 
metic indicated inside the brackets arc to be performed before the 
•brackets are removed Thus, 

Ex. 1. 7-5~-3 = 7 _ 2 =£ 

Ex. 2. 22 — (4x34-5-6 — 2) = 22-(12 + 5-3) 

= 22-(17-3) =22- 14 = 8. 

104 When a number immediately precedes an expression 
included in a pair of brackets, this number is to be multiplied by the 
number obtained after removing the bratkets. 

Thus, 7+ 4(5-2)-6x3 = 7+ 4x3-18 = 7+12-18= 19- 18=1. 

105 When an expression is included in more than one pail* 

of brackets, it is convenient to remove the innermost bracket first, 
then the innermost of those that remain, and so on, till all the 
brackets are removed. _ 

Thus, 25-[{l5XIO-2XI2-8(2XI2-Io)l -2]x(i5- 10 + 2) 

= 25 -[{150-24-8(24- 10)} - 2] X (15 -12) 

= 25—[{150-24 —8 x 14} —2]x3 

= 25-[{126- 112} -2JX3 

= 25-[14-2] X3=25-7x3 = 25-21 =4. 

106 . If the sign+ (plus) precedes a bracket, the bracket may 
be removed without affecting the result. 

Thus, since 7 + ( 5 - 3 ) = 7 + 2 " 9 . an d 7 + 5 - 3 = 12-3=9, 
therefore, we have 7 + (5 — 3) — 7 + 5 — 3- 

107 . If the sign — (minus) precedes a bracket, the bracket may 
be removed, provided the signs of all the numbers, inside the bracket 
be changed from + to —, and from —to+ . 

Thus, since 29-(7 - 5+ 3) = 29-(2+ 3)=29- 5 = 24, 
and 29-77 + 5-3=34-10=24, 
therefore, we have 29 - (7 - 5+3)=29 - 7 + 5 ~ 3. 

103 . The sign ,\ signifies ihetefore , ancl is often used in stating 
a method by which an answer has been obtained. The sign V stands 
for because or since, and is used 111 stating a reason. 

Examples XVIII. 

1 . Find the values of 

(0 io+( 5-3)—(1 7-8)+ (t6 - n)+ 25—(6-3 + 4). 

(2) 20-10—3-6 + (i 5 - 3 )-(i 6 - 9 )-( 5 + 6 ) + ( 4 + 9 ). 

(3) 8+4(13 —7) —3(^—5)+ 7(16—19+5) —(18-6 +7). 

( 4 ) 318+25-3(20-13)}. ( 5 ) 3{8+(25-3)2o-i2}. 
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(6) 287 ~[{I 5 X IO-2(l2-8)(2 X I 2 -IO)}- 2 ]x IJj- 10-2. 

(7) 1520r-{6io+ 70S- ^6o8k (8) 605-1(95-ii - 19) +237I. 

(9) 86-{(59-48) + 16-(59 -AO)} (10) 16S-«( 70 “ 39 ) + (9°-33:i. 

(11) 1246 - (362 -156) -{37 1 - (495 - 385); 

2 . Find the values of : - 

(1) (1536-487)- 1392-29 + 7x5. (2) 58S0 t*(i 67 - 132) x6. 

( 3 ) (194+65) x7 + (352-220)-11-952-(91 -35). 

(4) (67893-8637)-823 +7546 x (2356-945)-(9S70X 170'i 

( 5 ) {(312570x598 + 76125 X47 + 318 -3)- 151461-6139 x 15. 

8. If the sum of 274 and io 3 be multiplied by then* difference 
and the product be divided by 166, what will lv* the quotient ? 

4 . If the sum of 103, 29, and 267 be divided by 19, and the 
quotient be multiplied by 57, and the pioduct be diminished by 197, 
what will be the remainder ? 

5 . Multiply (325-293) by (306—17) and to the product add 
(1000 + 99). 

6. From 34856 subtract (763x41) and to the remainder add 

{1998^(663-441)1- 

7 . Find the difference between 876 and 459 - 368 + 149. 

8. What number subtracted from (2471+56) will leave (3863- 
1498) as remainder ? 

9 . Find the difference between 

3210+401 -(67-59) and 342-(491 -382). 

10 . From the sum of the greatest numbers of 9 and 10 digits 
subtract the difference of the least numbers of 10 and 11 digits. 

11 . From the sum of the greatest numbers of 4, 5 and 6 digits 
subtract the sum of the least numbers of 3, 4 and 5 digits. 

li. Find the values of •— 

(1) 6 + 8 [ 3 x 6+{3 + 7-(8 + 3 - 6 )-( 2 x 6-3 + 3 - 2 )»]. 

(2) 66x37 —8[(9~7) x6 —(27+ 12)— 13+ (17+ *5 F39- 50) x 5 - 9x7]. 

( 3 ) K 7 + 75 ) x 43 +('4698 +1 7 1 ) “ 9 l~ {(73 + *4 _2 )-(16 -2+4x7)}. 

(4) 8(4 x {(360 x 120) - (47 +13) ~ 3}]“ {(360 x 120)+(65 - 25) -4- 51 -s- 5401 
<5) IO8-9 X [76-${63 -7(9 X 3 —4 X 8+5 a - IO X2)-(2 a X9-2 4 )*] 

-11 x 12. 

(6) <23x11 x3+7(206x(8+6- 13)-{(14-8) x7 — (15 + 5- 1 i)x2 s 

+(6 a - 13 x 2’) +{6 x 8 x 151- 5)}]+(2 x 5 + 3= - 3 x 4 x 7). 

( 7 ) 84 — 7 [ — n- 4 *-* 7 + 3 ( 8 - 9 - 5 )»} 

(8) 5 x {4 - 2[4 - 2(4+3)]} - 4 x {4 - a[4 - 2(4 + 3)]». 

(9} *9 l + I2 xi5-i2o-4+{29-i3X2+(i4~9)x3). 

fi o) 9*[125 + 5(7 - 2) x 8 ( 9 - 7 ) + 4*7 + 2(3 + 8)11 
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VI. MISCELLANEOUS PROPOSITIONS. 

(in thk fundamental operations.) 

109. Sum, Difference, &c. 

(1) Given the difference between two numbers and the greater,* 
to find the smaller numbei. 

Rule. Subtract the given difference from the greater number , 
and the result is the required smaller number. 

Ex. If 34060 be the difference between two numbers, and the 
greater number is 48752 , what is the less number? 

The less numbei =48752 - 34060= 14692. 

(2) Given the diffeience between two numbers and the smaller, 
to find the larger number 

Rule. Add together the given difference and the smaller 
number^ and the sum is the n qHired larger number. 

Ex. The difference between two numbeis is 14610 and the less 
is 4007 ; what is the huger numbei ? 

The laigcr number= 14610+4007=18617 

(3) Being given the sum and diffeience of twonumbeis, to find 
tiie numbers. 

RULE? To find the larger number , add together the given sum 
and difference , and divide the result by 2. 'Jo find the smaller 
number , subtract the given diffei dice from ike given sum and divide 
the result by 2. 

Ex. 1. The sum of two numbers is 25264, and their difference 
is 736 ; what are the numbers ? 

The larger number = (25264 + 736) - 2 = 26000- 2= 13000, 

The smaller number=(25264- 13000) = 12264, 

or, the smaller numbei = ('25264 —736) —2 = 24528-2= 12264. 

E.x. 2. The price of a carnage with horse is 1590 iu pees, and 
the price of the cainag*. is 324 rupees more than that, of the horse. 
Find the price of each. 

Here, the sum of the two prices is 1590 rupees and the difference 
324 rupees. 

/. the price of the can iage = (1590 + 324) +2 = Q£7 rupees. 
And the pnee of the horse=(1590-957) or 6^3 rupees. 

(4) Being gi\en the sums of every two of three given numbers, 
to find the numbers. 

RULE. Add together the three given sums t divide the r&ulthy 
and from the quotient subtract separately the three given sqmsSj -fffhe 
several differences are the required numbers. 
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Ex. i. The sum of the first and second f of three numbers is 
59 ; that of the fust and third is 53 ,* and that of the second and 
third is 4S. Find the numbers. 

(59 + 53 + 42)-2 = 77 , 

.'.the first number=77-42 = 35, '1 
the second number = 77 — 53 = 24, Ans 

and the thud number = 77 — 59= 18. J t 

Ex. 2. At a game of tucket A and B together score 75 tuns ; 

B and C together score 90 runs , and A and C together score 
51 runs ; find the number of runs scored by each of them 

Here, A , B and C together score (75+90+51) —2 or 108 runs 

.'. A scored (108 — 90) runs=i8 11ms, j 

B scored (108 —5 r) runs = 57 runs, l Am. 
and C scored (108 — 75) iuns = 33 runs. J 

(5) Having given the sum of thice numbers, the excess of the 
first over the second, and the excess of the second over the thud, it 
is required to find the numbers. 

RULE. Subtract the sum of the excess of the .second over the third 
and of the first over the ihu d (which way be obtained by adding the < 
two given excesses) from the given sum , and divide the result by 3. 
The quotient is the least of three required numbers. 

Ex. Divide 53 rupees among A , B and C ., so that A may 
receive 7 rupees more than B , and B 8 rupees more than C. 

Here, the sum of the three shares is 53 rupees, and the excess 
of A ’s share over C’s is 8 + 7 or 15 rupees, 

and 53 - (8 +15) = 53 “ 23=30. 

.'. Cs share = (30—3) rupees =10 rupees, 'j 
B’s share = (io+8) rupees—18 rupees, / Ans. 

SindA’s share = (iS + 7) rupees = 25 rupees. J 

110. Product, Quotient, Remainder, &c. 

(1) Given the product of two numbers and one of them, to find 
the other. 

RULE. Divide the product by the given number , and the quoti¬ 
ent thus obtained is the other required number. 

Ex. The product of two numbers is 890368, and the smaller 
number is 256 j what is the larger number ? 

The larger number=890368-1-256= 3478. 

(2) Given the divisor, the quotient and the remainder, to find 
the dividend. 

,« RULE. Multiply together the divisor and the quotient , and to 
■ Jhe product quid the remainder. 1 he result is the dividend. 
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Ex. If the divisor be 3857, the quotient 489, and the remainder 
1305, what is the dividend ? 

The dividend = 3857 x489+1305= 1887378 * 

(3) Given the dividend and the quotient, to find the divisor. 

RiJi E Divide the dividend by the quotient , and the result is 
the divisor. 

* Ex. The dividend is 342604 and the quotient 883, find the divisor. 

The divisor = 342604 —883= 388 

(4) Given the dividend, the quotient, and the remainder, to find 
the divisor. 

Rule. From the dividend subtract the remainder , and divide 
the difference by the quotient The result is the divisor. 

Ex 1. The dividend is 119376, the quotient 25 and the re¬ 
mainder 2076 ; what is the divisor ? 

The divisor=(i 19376 — 2076} — 25=117300 — 25 = 4692. 

Ex. 2. A farmer having 2316 sheep, on putting an equal number 
of them into each of 25 fields, had j 6 remaining How many did he 
put into each of the fields ? 

The required number = (2316- 16)- 25 = 2300— 25= 92. 

(5) To find the least number which must be added to a given 
number to make it exactly divisible by a second given number. 

Rule Divide the first given number by the second, and subtract 
the remainder from the second given number. The difference is the 
required number. 

Ex. What least numbei must be added to 4856752 to make it 
exactly divisible by 2163 ? 

4856752 — 2163 gives 2245 as quotient and 817 as remainder, 
the number to be added=2i63~817= 1346. 

(6) To find the least number which must be subtracted from a 
given number to make it exactly divisible by a second given number. 

Rule. Divide the first given number by the second\ and the 
remainder is the required number. 

Ex. What least number must be subtracted from 90625 that it 
may be divisible by 727 ? 

90625 — 727 gives 124 as quotient and 477 as remainder. 

.’. the number to be subtracted = 477. 

(7) To find the greatest number of a given number of digits 
■which is divisible by a given number. 

Proceed as in the following example :— 4 

Ex. Find the greatest number of five digits which indivisible 
by 529. 
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The greatest number of 5 digits is evidently 09999. 

99999 divided by 529 gives 189 as the quotient and 18 as the 
remainder*, 

the reqd. greatest number=99999- 18 — 99981 

(8) To find the least number of a given number of digits which 
is divisible by a given number. 

Proceed as in the following example • — 

Ex. Find the least number of six digits which is diMsible 
by 4325. 

The least number of 6 digits is evidently 100000 

100000 divided by 4325 gives 23 as the quotient and 525 as the 
remainder, and 4325- 525 = 3800, 

the reqd. least number^ 100000 + 3800= 103800. 

111. EquidifFerent series. 

The numbers 1, 2, 3, 4. 5, etc., are called natural numbers, ol 
which 1, 3, 5, etc., are odd\ and 2, 4, 6, etc., me even numbeis. 

(1) To find the sum of any numbei of the natural numbeis 
beginning with 1. 

V "RULE. Multiply the lad number by the next lay her numbei y 
and divide the result by 2. The quotient is the required sum. 

, Ex. Add together 1+2+ 3+4+5+ . +4°- 

Here, the last number is 40, and the next higher number is 41 
the required sum = 40 x 41 — 2 = 820 

(2) To find the sum of any number of odd numbers beginning 
with 1. 

^RULE. The square of the number of times the numbers are 
repeated j is the required sum. 

Ex. Add together 1+3 + 5+ 7 + 9 +.+ 25. 

Here, the numbei of times the numbers aic icpeated is 13. 
the sum required = 13 1 = 169 

* (3) To find the sum of any number of even numbeis beginning^ 

with 2. 


Rule. Multiply the number of times the numbers are repeated 
by the same increased by 1. The product is the required sum. 

Ex. Add together 21+4+6+8 +.+30. 


Here, the number of times the numbers are repeated is 15- 
, , the sum 1 cquired = 15 x 16 = 240 

’V*(4) To find 1 the sum of any given numbers increasing or decrease 
by a fixed number. 

Multiply the sum of the two extreme numbers by the 
r terms for Hmik repeatand divide the result by 2. The 
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Ex . Add tcgctljcr 2-+ 5 + 3 + 11 + .+ 47. 

Ilerc, the numbei of tcims will be found to be 16. 
the sum= 16 x (2 +47) —2= 16 x 49 —2 = 392 


Examples XIX. 

• 1 What number subtracted fiom 850937 wi'l leave 3S76? 

2 The difference between two numbers is 84489 and the larger 
is 123456, what is the smaller 5 

a The smaller of two numbcis is 3087 + 56299 and their 
difference is 22371 ; what is the large 1 number ? 

4 The greater of two numbeis is the sum of 505,650, 19 and 
9003 and the difference between them is 3287 — 750 What is the 
less number ? 

5. "Ihc sum of two numbcis is 1262.0 and their difference 1608 , 
what are the numbeis ? 

6. The sum of the ayes of two men is 173 years and the 
difference between them is 15 \eais , what arc then ages ? 

7. The sum and diffeionce of two numbers are 1426 and 384 
’ icspectivcly ; find the numbeis 

8. A man bought a pan of horses and a carriage for 857 rupees 
the carriage was woith 165 mpees moic than the horses ; what was. 
llie price of each ? 

n. Two men having met on a journey, found that they had; 
tiavellcd 1200 miles, mid that one had tiavellcd 360 miles more thani 
tlie other ; what distance had each tiavelled? 

10. Divide i68naible^ between two boys, giving to 011042* 
mote than the otlu r 

11 Ram, Copal and I lari begin to play at marbles Ram and! 
Gopal have 77 marbles between them, Copal and Han 63, and Rani 
and Han 70. How many nuubles has each ? 

1 i A basket containing oranges, apples and plums, has 15; 
more oranges than apples, and 8 more apples than plums. The whota 
number of fiuits m the* basket is 112. hind the number of Uach kind 
in the basket 

13. Three persons A, B and C, aie possessed pf certain sums of* 
money, such that A and //together have 120 lupces fA and C together 
have 140 rupees ; and B and C together ha\c 150 rupees. What is. 
the sum possessed by each ? 

14. Divide 4680 rupees, after giving away 180 rupees to 

between A y B and C\ giv ng B 216 rupees moie than A , and C 33$, 
rupees more than /?, , +; ' 

15. The product of two numbers is 17037096 and 
4858, what is the other ? 
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16. If the divisor be 3857, the quotient 489 and the remainder 

1305, what is the dividend ? ' 

17. 'A dividend is 16322853, ‘he quotient is 1754 anc ^ the re¬ 
mainder is 129 ; what is the divisor? 

18. The quotient arising from the division of 183926157 by a 
certain number is 4938 and the remainder is 5409. Find the divisor 

19. What least number must be added to 34568135 that the sum „ 
may be exactly divisible by 357 ? 

20. What least number must be subli.itted fiom 56854327 that 
the difference may be exactly divisible by 7323 ? 

21. By what number must 109109109 be divided so that the 
quotient may be 51784, and 221 over? 

22. What number multiplied by 1617 will give 50696184 ? 

28. What least number must we subtiact fiom 57385, so that it 
can be exactly divided by 387 ? and what least number must we add ? 

24. The sum of the pioduct of two numbers and 355 is 87403 ; 
•one of the numbers is 216, find the otliei number. 

25. What number must be added to 30984051, that the sum 
may bfe exactly divisible by 288 ? 

26. Add together — 

(1) 1+2+3+4+.+60. (2) 1+2+3+4+. +100. 

(3) 2 + 5 + 8 + 114-.... +29. (4) 1 + 3 + 5 + 7+.+ 3 1 - 

(5) 2 + 4+6 + S +. +30. (6) 2 + 6+10+14 +.+ 78. 

(7) 5+8 + 11 + 14+... . + 53. (8) 100 +97 + 94 +.+43* 

27. A debt can be discharged in 52 weeks by paying one rupee 
the first week, 3 rupees the second week, 5 rupees the third week and 
so on. Required the amount of the debt. 

28. A person goes 3 miles on the first day, 5 miles on the second, 

7 miles on the third, and so on. How far has he travelled in a month 
of 30 days ? 

§19. How many times will a clock strike in a day of 24 hours ? 

/ Write down 576987, and under it write the eighth succeeding 

numtJer, and under this latter the next eighth succeeding number and 
so proceed till nine numbers have been written down ; hnd then sum. 

31. Find the greatest and least numbers of 5 digits which are 
•divisible by 327. 

32. Find the least number of 6 digits which is divisible by 273. 

„ 33. Fmd the product of the two gieatest numbers of 5 digits. 

34. Divide the greatest number of 7 digits by the least number 
of 4 digits 

3$. Find the sum of the greatest and the least number that can 
f ile formedby the digits 3, 2, o, 1, 5, 8 and 9 taken all together. 
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112. Addition, Subtraction, &e. 

(i) To subtract a number from another consisting of i followed 
by ciphers only. * 

Rule. Put down as many nines as there are ciphers in excess of 
the number of figures in the subtrahendthen (beriming from tlie 
left) write down in order the differences of each of the figures from 
except the units' figure, which subtract from 10. 


Ex . Subtract 5736428 fiom 10000000000. 

Here are io ciphers in the minuend, and 7 figures in the subtra¬ 
hend , hence put down 999 Again 5 from 9 is 4, 7 from 9 is 2 , 3 
from 9 is 6, 6 from 9 is 3 , 4 from 9 is 5, 2 from 9 is 7 , and 8 from 
10 is k. Thciefore the required difference ^ 999 4263572, 

(2) To subtract mentally the sum of several numbeis from a 
given numbei. 


Proceed as m the following example — 

Ex. Subtract the sum of 1286, 495, 4758, 984 from 15812. 


4, 12, 17, 23 and 9=32 ; 
ii, 16, 25, 33 and 8=41 ; 
13, 20, 24, 26 and 2=28 ; 
6, 7 and 8=15. 


15812 


1286 

Mentally thus 

495 

carry 3, 

475 8 

carry 4, 

984 

carry 2, 

8289 Ans. 



(3) '1 o subtract mentally from a number the product of two other 

numbers one of which is less than 20. 


Proceed as in the following example :— 

Ex Subtract 8 x 549 from 65G7. 

Mentally thus . 8x9=72, and 5 = 77 j 
tarry 7, add 8x4, 39, and 7=46; 
carry 4, add 8x5, 44, and 1 = 45 ; 
carry 4, 4, and 2=6. 

113. Multiplication by factors. 

To multiply one number by another which can be resolved into 
factors each less than 20. 

Rule. Multiply the given number by each of the factors in 
succession , and the final product is the required one . 

Ex. 1. Multiply 31729 by 648. 

648=9^9x8, 

31729 285561 2570049 

_9 _9 _ 8 

285561 2570049 20560392 Ans. t 

Ex. a. Multiply 43 8 9 6 by 357, and by 735 i making in «achcase 
only two partial multiplications. 


6567 

549 

__ 8 

2175 A ns. 
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(i) 43896 (2) 43^96 

__ 357 ' _ .735 

* 307272 307272 

35 = 7X5 1536360^ 35 = 7X5 1536 360 

" 15670872 A ns. 32263560 Ans 

Ex. j. Multiply 567224 by 48872 , and 48872 by 567224 ; mak¬ 
ing in each case only three partial multiplications. 

(1) 567224 (2) 48872 

488 72 5672 24 

4537792 ’ 342104 

48 = 8x6 27226752 56- 7x8 2736832 

72 = 8x9 40840128 224=56x4 10947328 

27721371328 Ans 27721371328 Am 


Examples XX. 


1. Subtract 5736;. from roooooo ; 542056 fiom 1000000000 
7S59064 from iooooooooo ; and 79854 fiom 10000000 

2 . Subtract 

(1) 3671+454-467 + 2073 from 10608 

(2) 469-;-10876 + 2468+13972 from 3S709. 

<3) 1234567+1234+123 + 12345 from 4567208. 

(4) 3843 + 396 + 428 +1543 + 2897 fiom 12964 


?. Subtract mentally 

(1) 4 x 2016 from 8124 ; 6x 1632 from 979S ; SX4506 fiom 46325 

(2) 9X 18764 from 198765 ; 7 x 53197 fiom 3690756 

(3) 15 x 14567 from 3567824 , 18 x 51987 from 373737‘°>4 

4 Add 4 x 123 to 878 ; 9 x 2345 to 4675 ; 8 x 1071 to 8795 

5 . Multiply by factors :— 

(1) 98989 b\ 44 ; 98909 by 72 ; 89088 by 96 ; 79797 by 63. 

(2) 9785643 by 128 , 6301246 b> 256 ; 8725364 by 432. 

<3) 945 72 S3 by 792 ; 8465729 by 512 ; 5374896 by 588. 

(4) 13245 by 1188 ; 246785 by 1S72 ; 989045 by 15015. 


6. Multiply in two lines : - 

(1) 4016 by 637 ; 3543 by 648 ; 47862 by 1629 ; 31127 by 14412. 

(2) 324567 by 486, by 936, and by 13212 ; 617635 by 1089. 


& 

V 


7. Multiply in three lines : — 

(1) 765389 by 64164, by 189279, and by 83256. ^ 

(a) 92135 by 10813212 ; 459896 by 864729 ; 1234567 by 4321089. 

(3) 7893261 by 5678109 ; 5710987 by 105613212. 

8. Multiply 876043 by 1449117 and by 28917136 in three lines. 

U4. Abbreviated mat hods of Multiplication. * 

To multiply a number by 5. 
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Rule Annex one cipher to the right of the multiplicand^ and 
.divide the result by i\ Tiu quotient is the required product. 

Ex r Multiply 879324 by 5 
-8)79 ^240 

4396620 = the required pioduct. 

Ei 2 Multiply 6508 by 15. 

2) 65080 = product by 10.(1) 

32540= product by 5.(2) 

97620= the requited product, add my (1) and (2). 

(2) To multiply a number by 25. 

RULE Annex two cipher 1 to the right of the multiple and, and 
ah aide the remit by 4. The quotient is the required product 

Ex 1 Multiply 57943 by 25. 

4)5794300 

1448575 =the requued product. 

Ex. 2. Multiply 7575 by 35. 

4 ) 7573 oo 

1 89375 = product by 25.(1) 

7575 °= pioduct by io.....\(2) 

265125 = the required product, adding <i) and (2). 

Ex 3. Multiply 6213 by 75. 

4)62JJoo= product by 100.(1) 

155325 —product by 25.(2) 

405975 = the reqd prod., subtracting {2) from (1). 

(3) To multiply a number by 125. 

Rule. Annex three ciphers to the right of the multiplicand^ and 
divide the result by S The quotient is the required product. 

Ex. Multiply 800978 by 125. 

8)860978000 

107622250=the required pioduct. 

(4) To multiply a number by a number all the figures of which 
aire nines. 

Rule. Annex as many ciphers to the right of the multiplicand 
as there are nines in the multiplier , andfrom the result subtract the 
number itself. The difference is the required product. 

Ex. Multiply 6875 by 999. 

6875000=product by 1000.(1) 

6875 = product by 1.(2) • 

* 6868125=the re Qd- prod* subtracting (2) from (1^ 
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(5) To multiply a number by a number which differs by 
small number from loo, 1000, 10000, &c., or from 50, 500, 5000, &c. 

Proceed as in the following examples .— 

Ex. 1. Multiply 423571 by 98 and by 9997. 


(1) 98=100 — 2. 

423571 x 100=43357100 
423571x 2 = 847142 

the product =41509958. 


(2) 9997=10000-3 

423571 x 10000= 4235710000 
423571 x 3= 1270713 

the product =4234439287. 


Ex. 2. Multiply 6854 by 496 
Here, 496=500-4. 

6854 x 5,00=68540,00 — 2 = 3427000 
6854x4 = 27416 

.*. the required product -- 3 399584. 

(6) To multiply a number by 11. 

RULE. Add each figure to the figure on its left , beginning with a 
on the right , carrying / when necessary The number thus formed is 
the required product. 

Ex. Multiply 75384 by 11. 

75384 Here, 0 + 4 = 4 ; 4 + 8=12, carry 1 ; 1+8 + 3=12, carry 1 ; 

_LI 1 +3 + 5 = 9 5 5 + 7= 12, carry 1; 1+7 = 8; but all the 

829224 necessary wordings are 4, 12, 12, 9, 12, 8. 

(7) To multiply a numbei by 625 

Rule. Annex four ciphers to the right of the multiplicand and 
divide the result by 16 The quotient is the requiredprodia i 

Ex. Multiply 4837 by 625. 

16)48 370000 

3023125 = the required product. 


115. Squares, Cubes, &c. 

(1) To find the square of a number of two figures. 

7 

Rule. Increase and diminish the number by the complement of 
its units' figure, and to the product of the two results thus obtained add 
the square of the complement. The number thus formed is the required 
square. 

Ex. 1. Find the square of 84 and 95. 

Here, the complement of 4 is 6, and of 5 is 5. 

(i) 84+6=90 and 84 — 6=78. (2) 95 + 5 = 100 and 95-5 = 90. 

the reqd. square=9o x78+6 the reqd. square= 100 x90 +l 

= 7020+36 —9000+25 

**7056. =#>25. 
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Ex. 2. Find the square of 467. 

467+67 — 534 ; 467 —67 = 400 * Again, 67+7 = 74 ; 67-7=60 
467" = 534 x400+67 2 .*. 67" =74x60 + 7 J 

= 213600+67'-*. =4440+49=4489. 

H en ce ’ 467 2 = 21 3600+4489 = 218089. 

(2) To find the difference of the squares of two numbers. 

Rule. Multiply the sum of the numbers by their difference , and 
the product is the required difference 

Ex. Fmd thc value of (339 ) 1 — (319) ■*. 

Here, 339 + 3 r 9=658 and 339-319=20. 

/. the required difference = 658 x 20= 13160 

(3) To express the product of two numbers as the difference of 
two squares. 

Rule. Find the sum and difference of the numbers and divide 
each result by 2 The differente of the squares of th " two quotients is 
the required difference of two squares. 

Ex. Express 81 x 53 as the difference of two squares. 

Here (81 +53)-r-2--134 — 2=67 and (8r -53)-2 = 28-*-2 = 14, 

.’. the required difference = (67)- —(14)’. 

Exahiples XXI. 

1 . Multiply :— 

(1) 879326 separately by 5, 25, 75, 125 and 625. 

(2) 63945 separately by 15, 35, 75 and 125. 

(3) 87911365 separately by 5, 25, 75* 125 and 625 

(4) 4439854 separately by 99, 999, 9999 and 99999 

(5) 5792 separately by 96, 996, 9994 and 9998 

(6) 8734652 separately by n, 121, 1331 and 99994. 

2 . Find the squares of.— 

(0 37, 45, 48, 55, 65, 75, 64, 7 b 83, 96 and 125. 

(2) 108, 149, 156, 183, 215, 39b 478, 456 and 524 

3 . Express the following products as the difference of two- 
squares :—65 x 53 ; 96 x 74 ; 126 x 84 ; 245 x197 ; 478 x 316. 

4 . Find the values of:— 

(1) (' 575 ) 3 —(425)* ; (ioi) J -( 99 ) a i (*639)"-( 739 ) 3 ; (1811)"-(689)" 

(2) ( 753 ) a — (625)* ; <i723) a -(277) 2 ; ( 273 *) a -( 26 9 ) a J (678)*~(638)". 

5 . Divide :— 

(0 ( 8 i 33 ) a -( 8 i 30 a by 16264; (5S74) 2 -( 3795 )’ by 2079. 

(2) (2259), a -(i759) a by 4018 ; (3156) 3 -(968)® by 2188. 
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6. Find the gieatcst number of 8 clients v\ Inch is divisible by 5293. 

7 . Find the least number of 7 dibits winch is divisible by 7 - 93 - 

8 . ' Find the least number of 9 digits and the greatest numbci 
1 of S digits which are divisible by 37213. 


116. Division by factors. 

When the divisor is the pioduct of two 01 more fawftois, we use 
'the following Rule - 

RULE The quotient is obtained by dividing in suue'slon by 
t'tu/i of the factors of the dnnsor, and the fund remainder at each step 
obtained by multiplying its particulai remainder by all the d/v/sot s 
preceding tis man, and adding the preied.ng final remainder. 

Ex. / Divide 25872 by 

-6 = 7x8. 7)250/2 Dividing in succession by 7 

8) 3690 and 8, the quotient is 462. 

462 

Ex 2. Divide 96500093 by 105. 

105 = 3x5x7. Dividing in succession by 3,5 and 7. the pai - 
3)96500093 ticular lcmamdeis are 2, 2 and 3. The final 

"Tv’166607 2 remainder at the hist step is 2 , the final lernam- 


105 = 3x5x7. Dividing in succession by 3,5 and 7. the pai - 
3)96500093 ticular lcmamdeis are 2, 2 and 3. The final 

.”166607 2 remainder at the hi st step is 2 , the final lernam- 

~ o dcr at the second step is found thus 2x3 + 2 = 
'‘ —i 4 jp 339 * 2 '" 6 + 2 = 8. The final iem<under at the third step 

919048 ..3...53. is found thus 3 x 5 x 3 + 8 = 45 +8= 53. 

Thus the quotient is 919048 and the remainder jjj. 

117. Abbreviated methods of Division. 

(i) To divide a number by 5, 15, 35, 45, 55 or 65. 

RULE. Multiply the number by 2 and divide the product respe< - 
.lively by 10 , JO, 70 , go, no or 130, as in Art gg The result in each 
rase give* 1 he quotient and for the true rent lind'r droid' the rema n- 
. der so obtained by 2. 

Ex. Divide 86246 by 5 and 15623 by 45. 

86246 x 2 (2) 15623 x 2 

1,0 )17249,2 9,0)3124,6 

r , 17249--2 . . 347.~i6 

Thus the quotient is 17249, Thus the quotient is 347^ 

and the remainder 2 nr 2 = and the remainder 164-2 = 8. 

jt, ( 2 ) To divide a number by 25, 75, 175, 225, 275 or 325. 

!)' Mix* Multiply the number by 4, and divide tk$result by 100 , 
’■rJGO, 900y itoo er 1300, as in Art. 90 . The result in each 


joo. 
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case gives the quotient andfor the true remainder divide the remainder 
so obtained by 4. * 


Ex. Divide 37057 by 25, and 905785 by 175. 


(1) 37057 x 4 

1,00) 1482,28 


1482...28 

Thus the^uoticnt is 1482, and 
the true remainder 28 —4= 7. 


( 2 ) 90 5785 X 4 

7,00) 36231,40 
5175 --640 

Thus the quotient is 5175, and 
the remainder 640-r-4= 160. 


(3) To divide a number by 125, 375 or 875. 


RULE. Multiply the number by t ?, and divide the product 
respectively by TOGO, jooo or 7000, as in Art. gg. The result in each 
case gives the quotient and for the true remainder divide the remainder 
so obtained by S. 

Ex. Divide 905785 by 125, and 1607708 by 375. 


(1) 905785 x8 

1,000)7246,280 
7246 280 

Thus the quotient is 7246, and 
the remainder 280 -8= 35. 


(2) 1607708 x 8 

3,000)12861,664 

4287.. 664 

Thus the quotient is 4287 , and 
the remainder 664•+■ 8 = 83. 


(4) To divide a number by 625. 

Rule. Multiply the number by 16, and divide the result by 
10000, as in Art. QQ. The quotient is the required quotient and for 
the true remainder divide the remainder so obtained by 16. 


Ex. 


Divide 3023173 by 625. 

3023173 x 16 Thus the quotient is 4837, and the 

1,0000)4837 0768 remainder 768-16—48. 

4837...768 


(5) The method of Long Division may be much shortened by 
the use of Art. 112 (3). 

Ex. Divide 15218125 by 3854. 

3854)15218125( 3948 Am. 

36561 Mentally thus 

■ 18752 carry 1, add 

carry 2, add 

carry 3, add 


3x4 =12 and 6=18 ; 
3x5, 16 and 5 = 21; 
3x8, 26 and 6=32 ; 
3x3, 12 and3=15. 


33365 
2533 rem. 

Then bringing down the next digit m the dividend, repeat the 
process for rise next digit in the quotient. 

5 
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Examples XXII. 

« 

1 . Divide by factors :— 

(r) 1461408 by 32 ; 347808 by 56 ; 1556334 by 162. 

<2) 7825687 by 64 ; 6598769 by 84 ; 8791605 by 88. 

<3) 7654325 by 96 ; 12345678 by 68 ; 36925814 by 82. 

(4) 76538959 separately by 28, 64, 72, 96 : 39541234 by^s6. 

(5) 87625432 by 726 ; 17927618 by 476 ; 5213742 by 1142. 

(6) 3790603808 separately by 132, 196, 378 ; 3246541 by 792. 

2. Divide :— 

{1) 37964 separately by 5, 50, 500, 5000 and 25. 

(2) 8754316 separately by 5, 15, 25, 35, 45 , 55, 65 and 75. 

(3) 90273189 separately by 125, 175, 225 and 275. 

(4) 154725876 separately by 125, 375, 625 and 875. 

{5) 68015637 by 8654 ; 57300652 by 5129, and 36942536 by 4204. 


118. Average, Shares, Barter, &c. 

(1) To find the average of two or more numbers. 

RULE. Divide the sum of the numbers by their number and the 
quotient is the required average. 


Ex. 1. The attendance at a school was 254 on Monday, 326 on 
Tuesday, 204 on Wednesday and 192 on Thursday. Find the 
average daily attendance of the 4 days. * 


On Monday the attendance was 254. 

Tuesday .326. 

Wednesday.204. 

Thursday . T92. 

in 4 days .976. 


976 -4=244. 

.*. the average was 244. 


Ex. 2. The yearly expenses of a person during the first 4 years 
was Rs 675, during the next 5 years ^.82$, and during the following 
7 years ifa.977. What was his average expenses ? 

In 4 years the e$. amt. to (/fr.675 x 4) or Rs.2700, i6)Rs. 1 3664. 
5 ... *" (^-825 x 5) or Rs. 4125. A'j.854. 

2 . r (^>977x7)01^6839, the average 

in 16 years ... Rs. 13664. was Rs. 1 j&, 4, 

(2) To divide a given number into parts, having certain given 
gelations among them. 

Proceed as in the three following Examples. 



MISCELLANEOUS PROPOSITIONS. 67 

Ex . /. Divide 184 oranges between Ram and Gopal, giving 
Rarn 7 times as many as Gopal! 

If Gopal gets 1 orange, Ram gets 7 oranges ; and 1+7 = 8. 

/. Copal’s share-(184-8) or 23 oranges, 
and Ram’s share=(23 x 7) or 161 oranges. 

- Ex. 2. ^Divide 384 rupees among A, I>\ ( 7 , and D, so that for 
•every 5 rupees given to A , B gets 7 rupees, <78 rupees, and D 12 rupees. 

5 + 7 + 8 + 12 = 32. Rs 384-^ 32=jVj. 12. 

.A gets Rs. 12 x 5 = R60, 'j C gets Rs. 12x8=R96, 

B ... Rs 12 x 7 = R84 ) and D ... Rs.12 x 12= R 144. 

Ex. j. Divide 1351 nuts among 13 men, 17 women, and 30 
•children, giving each woman 5 times the share of each child, and 
qach man the share of a woman and a child. 

If each child gets 1, a woman gets 5 and a man 5 + 1 or 6. 
Therefore 30 children get 30, 17 women get 5 x 17 or 85, and 13 men 
6 x 13 or 78. 

* # Now, 30 + 85 + 78=193 : and I 35 1 — 193 = 7 * 

the childien will have 7x30 or 210 nuts,' 
the women ... 7x85 or nuts, - 

and the men ... 7 x 78 or 546 nuts. 

Ex. 4 . How many horses worth 132 rupees each, must be given 
for 1476 sheep worth 11 rupees each ? 

The cost of 1476 sheep at A\s.i 1 each =Rs.i 476x ii = A\t.i 6236. 
And 16236-'-132= 123. the required no. of horses = 123. 

Ex. j. If a man can travel 2440 miles m 4 weeks, how many 
miles can he travel in 9 weeks ? 

In 4 weeks the man travels 2440 miles. 

.*. in 1 week . 2440-4 or 610 miles. 

.*. in 9 weeks . 610x9 or 549° miles. 

119. Backward process. 

In a backward process , beginning from *9 last number^ we 
change Addition into Subtraction , Subtraction.into Addition , Multi¬ 
plication into Division and Division into Multiplication . 

*%Ex. What number is that which if I divide by 6, to the quotient 
add' 25, from the sum take 36 and multiply the remainder by 4, die 
pfftdhct is 40 ? 

iibrhe required number=(40 -s- 4+36 - 25) x 6=(46 - 25) x6 

=21x6=126. 
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Examples XXIII. , 

1 . *What is the ave lage age of 4 men whose ages are 47, 55, 26 
and 77 respectively ? 

2 . In a school register of daily attendant e the numbeis for a 
certain week were—Monday 83, Tuesday 80, Wednesday 75 ’ Thursday 
80, Friday 78, Satuiday 72 What was the average daily attendance l 

3 . At a competitive examination there were 4 candidates at the 
age of 19, 3 at 20, 2 at 22 and 3 at 24. Find the average age. 

4 . A man’s income for 3 years is Rs 250 a yeai, for the next 5 
years it is AV294 and for the next 4 years Ah.309 What is his 
average income for the 12 yeais ? 

5. In the month of Apul, a man slept 7 houis on each of 16 
nights, 6 hours on each of 8 nights, 8 hours on each of 5 nights and 
10 hours on the last night How long did he sleep each night on an 
average during the month 3 

6. Divide 1008 rupees among A , A* and C, so that for every 2 
rupees A gets, B shall get 3 rupees and C 4. 

« 

7 . Divide 2624 apples among A y B and C\ so that foi cv'ery«f> 
apples given to A , B may get 11, and C 16. 

8 . The price of a carriage with horse is 1590 rupees, and the 
price of the carnage is 5 times that of the horse Find the price of 
the horse. 

9 . If 23 men earn 1380 rupees in a month, how mnn> men will 
earn 1980 rupees in the same time ? 

10 . A gentleman left 225,000 rupees to be divided amongst his 
4 sons and 3 daughters m such a .way that each son would leccive 
three times as much as each daughter. How much did each son and 
each daughter receive ? 

11 . Divide 33775 rupees among 13 men, 17 women and 30 
children, giving each woman 5 times the share of each child, and 
each man the share of a woman and a child. 

12. 24 cows are worth‘864 rupees, and 45 horses are worth 2835 
rupees , how many of such horses ought to be exchanged for 2520 of 
such cows ? 

13 . Divide 2954 rupees among A, 2 ?, C and Z>, so that for every 
2 rupees given to A t B shall get 3 rupees, C 4 and D 5. 

If. A farmer had a horse worth 375 rupees and exchanged it for 
a yoke of oxen and three cows ; the oxen he sold for 125 rupees, two 
of the cows at 85 rupees each and the other for 76 rupees. Ifeaw 
much did he lose by the bargain ? ® 
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15 . Find a number such that if I divide it by 3, and then add 4, 
then divide the result by 2 anti add 3, then multiply the result by 4 
and subtract 5, the result of the whole will be 19. « 


Examples worked out. 

• Ex 1. I have to divide 750 rupees among a number of boys! 
-and girls, giving 3 rupees to each boy and 2 rupees to each girl ; 
there aie as many boys as girls ; how many boys are there ? 

Here, 1 boy+i girl receive (3 + 2) or 5 lupces. 

.* 150 x(r boy + i girl; lccenc 5 x 150 or 750 rupees, 
foi 750—5=150. .. the number of boys = 150. Ans. 

Ex. 2 A man living at the late of 750 rupees a year for 6years 
finds that he is exceeding his income, and reduces his expenditure to 
540 rupees a yeai ; at the end >f 4 yeai s he finds that he is just out 
of debt ; what is his income ? 

In 6 years his expenses amount to Rs 750 x6=A\y.45oo. 

In 4 years ... ... . . Ah.540 X 4 = AV.2i6o 

. .'. in to years his income amounts to Rs 6660, 

V his debts of the first 6 years aie paid off by the savings of 
the last 4 years. 

*. his yearly income = Ah 6(V>o —10= Ah 666 Ans. 

Ex. 3. Two persons started at the same time from A and B. 
One left A for B travelling 5 miles an hour, and the other from 7 ? for 
A travelling 7 miles an hour The distance between A and B is 108 
miles. When and wheie did they meet ? 

While the first walks 5 miles, the second walks 7 mdes, and the 
-distance to be travelled by both before they meet is 108 miles. 

Now, 5 + 7=12 ; and 108-12 = 9. they meet after 9 hours. 

Also, the distance from A where they meet=5 x 9 or 4^ miles. 

Ex. 4 A man bought 75 cows at 50 rupees each, 94 cows at 
43 rupees each and 106 cows at 48 rupees each ; at what price per 
head must he sell the cows, so as tp gam 595 rupees by his bargain ? 

The cost of 75 cows at to. 50 each= Rs. 75 x 5 o=A?j. 375a 

... ... 94 cows at Aj.43 = Rs. 94 x 43— 7 i?j. 4®4 

...«* ... 106 cows at A’j.48 ... = Rs. 106 x48= Rs. 5088. 

/: the cost of 275 cows =to.i 288 o. 

gain= 7 ^. 5^5. 

m the selling price of 275 cows —to. 1347 5* 

jt . \ the selling price of a cow - Rs. 13475-^275= Rs. 49. 
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Ex. jr. If 30 men can build a wall in 12 days, how many men 
can build it in 18 days ? - « 

* In 12 days the work can be done by 30 men. 

in 2 days the work ... (30x6) or 180 men. 

in 18 days. ... ... (180—9) or 20 men. Ans. 

Ex. 6. Reduce 7 men, 12 women and 5 children to an equiva 
lent number of children, supposing 2 women equivalent to a man,* 
and 3 children equnalent to a woman. 

1 woman = 3 children ; .\ 12 women = 3 x 12 or 36 childicn 
Again, 1 man = 2 women = 2 X3 or 6 children. 

.*. 7 men=7 x6 or 42 children. 

Hence, 7 men+ 12 women+ 5 children —(42+36+5) or 8^ childien. 

Ex. 7. A tank has three pipes attached to it. By two of these 
482 and 5 maunds of watei icspectively enter into it eveiy hour, 
while by the third 322 maunds go out in the same time. When all 
the pipes are opened together the tank becomes full in 320 hours . 
how many maunds of water can the tank hold ? 

The quantity of water remaining in the tank per hour when all 
the pipes are opened together=(482 + 5i6-322) or 676 maunds 

in 320 hours, the viatcr remg.=-676 X320 or 216320 maunds 

Hence the tank can hold 216320 maunds of water. 

y Ex. 8. A man at his death directed in his will that his 
property should be divided among his foui sons as follows - The 
eldest to receive A ’s. 1032 more than the second ; the sci ond Es. 1023 
less than what the third and fourth together letcive ; the third and 
the fourth together to receive AY 3251 ; but the third to leceive 
Es, 31 less than the fourth. Find the value of his whole property, 
and the share of each son. 

Since the third and the fourth together receive /??. 3251, and 
the third E$ % 31 less than the fourth, therefore the third’s share= 

(325 1 ■” 3 I )* f 2 or Es. (3220 <-2) 7 e. % A\y. 1610. 

Therefore the fourth’s sharc=AY (1610+31) or Es. 1641.] 

... second’s ... (3251 - 1023) or Es. 2228. > 

... eldest’s ... =Es. (2228 + 1032) or AY 3260.J 

Hence, the whole estate=AY (1610+1641 +2228+3260) 

= AY 87 39. Ans. 

Ex. 9. Prove that the sum of the six numbers that can be formed 
by different arrangements of the three digits 2, 5 and 7 takeh all to¬ 
gether can be represented by the expression 2 x (2 + 5+7)(io 2 +10+1)» 

The # six numbers that can be formed by different arrangements, 
of the digits 2, 5, 7 are the following :— 

3 57 t 2 75 » 527 , 57 2 ) 7 * 5 * 75 2 - 
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In the above numbers, wc see that 

(1) 2 occurs twice in the hundreds’ place, twice in the tens’ and twice 
in the units,’ and their sum -2 x(200-f 20+2)=2 X2 x(ioo+ 10+ 1) 
= 2X2X(lO J +IO+l). 

(2) 5 occurs twice m the hundreds’ place, twice in the tens’ and twice 
in the units’, and their sum-=2 x (500 + 50+ 5) = 2 x 5 x (io 1 * +10+1). 

* (3) 7 occurs twice in the hundreds’ plac e, twice in the tens’ and twice 
in the units’, and their sum =2 x(7oo+7o+7) = 2 x 7 x (io-* +10+1). 
Hence the sum of all the six numbers 

= 2 X 2 x(lO J + IO+l) + 2X5x(lO J +lO+l) + 2 X 7 x(l 0 ! +I 0 +t) 
= 2x(2-t-5+7)x(io J + io+i;. 

Miscellaneous Examples I. 

I . What number ffltisfbe added to 7965499 to give 541850036? 

3. How much is the difference between 628716 and 79019 greater 
than the sum of 56095, 2800, 10009, 7097, 159, 3000 and 90829 ? 

3. The sum of two numbers is 125678, and their difference is 
1422 ; find the numbers. 

4 . The sum'of two numbers is 15678, and the larger number 
•exceeds the smaller by 1234 ; find the numbers. 

• 5 . What number multiplied by T256 will give the same product 
as (i) 314 by 476 ; fill 7536 by 378 9 

6 A man having bought an estate, sold it again for Rs.21 128 
losing thereby fis. 1878 ; what did die estate cost him ? 

7 . The population of a certain village is 1254 and one out of 
33 dies annually. How man) die in a year ? 

8. The product of two numbers is 2225808, and one of them is 
936 ; what is the other numbei i 

9 . The difference of two numbers is 6782, and the greater is 
178962 ; what is the smaller number ? 

10 . What number is that which being divided by 4, the quotient 
increased by 6, the sum multiplied by 4, the product increased by 16, 
and the sum divided by 44, the quotient will he 10? 

II . What number nnht be multiplied by 327 to produce 1203033 ? 

13 . How much greater is the product of 17 and 15 than the 

product of their sum and difference ? 

13 . Of a town containing 434611 inhabitants, 57569 more are 
females than males. Find the numbers of males and females. 

14 . Express 6789 x 1231 as the difference of two square numbers. 

15 . The divisor is 712, the quotient 31 and the remainder 699. 

What is the dividend ? * 

16 . What least number must be added to 58667, that the etfeSt 
may be divisible by 2564 ? 
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17 . Subtract the value of the second and fourth digits from 
that of the third and fifth digits m the number 123456. 

18 . The quotient arising fiuin the division of 256329 by a certain 
number is 354, and the remainder is 387. Find the divisor 

19 . A person, who was born in 1779, died’at the qge of 46 years ; 
his Son died 27 years afterwards, and his daughter died 13 years 
after his son ; in what year did the daughter die ? 

' 20 . Of what number is 7036 both divisor and quotient ? 

21 . What number is that, which being divided by 24, the quoti¬ 
ent increased by 26, the sum diminished by the diffeience between 

40 and 27, the remainder multiplied by 4, and the product divided by 
11 will give 12 for a quotient ? 

22 . The quotient being=5 times divisor= 7 times remainder 
105 ; find the dividend. 

23 . The quotient being 958 and the divisor 607, find the dividend. 
Wha£ would the dividend be, had there been a remainder 44 ? 

24. What least number must be subtracted from 2^46, that the 
remainder may be divisible by 135 ? By what least number must the 
same be multiplied that the product may be divisible by 36 ' 

25 A house and its furniture cost Rr 570600 ; the house is 8 
times the furniture. What is the cost of the house ■* 

26 . Find the number, which if T multiply bv 7, then subtract 31, 
then divide the result by 3, then add 5, and then multiply by 4, the 
result is the square of 10. 

27 . A merchant has three sorts of sugar ; the first and second 
together weigh 12356 maunds ; the third 7152 maunds less than the 
sum of the first and second ; also the second weighs 1647 maunds 
less than the third. Find the quantity of each sort. 

28 . The product of two numbers is 1270374, and half of one 
of them is 3129 ; what is the other number ? 

29 . There were 2244 pears on a tree. The owner gathered 46 
daily for 14 days : he divided the remainder between his son and 
daughter, giving the former 5 for every 3 that he gave the latter ; how 
many pears did the son receive more than the daughter ? 

30 . The Duke of Wellington died in the year 1852, aged 83 ; 
“Napoleon was bom in the same year as the Duke, and died in 1821 ; 
what was Napoleon’s age at the time of his death ? 

31 . A speculator gained Rs. 3 560, and afterwards lost Rs. 3479 ; 
he then gained Rs6 283, and then lost first #4.1089, and then #4.2361 ; 
by how much did his gains exceed his losses ? 

■' 32 . * What least number must be subtracted from 72347 4-11x7, 
that the remainder may be divisible by 17x9-1-3x6? 

33 L «A merchant bought 122 maunds of oats at Rs.z per mauntjt, 
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and 256 maunds of an inferior sort at Re 1 per maund and mixing the 
two sorts sold the whble for AV525. How much did he gam or lose ? 

34 . A man dies worth A^.2427498 to be divided among*his three 
sons. He directed in his will that the eldest and second together 
shall get Rs i 937734 » and the second and third together Rs. 1196570. 
How many does each receive ? 

» 35 . How many words are there in a book of 347 pages, if there 

are y words in each line, and 40 lines in each page ? 

*^36 A water-tub has two pipes attached to it. The first dis¬ 
charges 14 seers and the second 15 seers of water per minute. When 
the tub is full, both the pipes are opened at once, and the tub becomes 
empty in 15 minutes Find the content of the tub. 

37 . A is 27 years older than b\ and 15 years younger than C 
wfio is 54 years of age , I) is as old as the sum of A's and /?’s ages. 
Is C older or youngei than D 5 how much ? 

38 . A has 74 maiblos, R has 34 more than A, and C has 16 
more than /? ; A gives B and C each 19, B gives A and C each 34, 
and C gives A and R eac h 10 How many marbles have A , /?, and 
C, respectively after these exchanges ? 

1 ■* 

. 39 . A person bought 68 bales of cloth containing 67048 yards ; 

•each bale contained 34 pieces, and each piece contained the same 
number of yards ; find the numbei of yards 111 each piece. 

40 . The nuts m a bag weic dnidcd among 59 boys and 27 girls ; 
each boy had 3 times as many as each girl , there were just nuts 
enough and one over to give the girls 7 nuts apiece. How many 
nuts did the bag contain ? 

41 . A man’s annual income is A’?7836 His expenditure in 
January is AV632, m Februaiy and March A\j.ii 46, in April, May 
and June A’j.iAcjB, and m each of the remaining 6 months Afo.595 on 
an ayerage How much docs he save in the year ? 

s' 43 . A man divided his property worth Av. 12547 among his 4 
sons, in such a manner that the eldest received Rs. 126 more than the 
second, the second A’.r. 131 more than the third, and the third Rs. 121 
more than the fourth. How much did each receive ? 

43 . Three pipes are attached to a water-tub. By two of these 
36 and 24 maunds of water respectively enter into it every hour* 
while by the thud 33 maunds go odt in the same time. If the tub 
can hold 2673 maunds of water, when will it be full, if all the pipes 
are opened together ? 

44 . Express 19191 * 1225 as the difference of two square 

numbers. ‘ (; 

45 . If 256512 be divided by 105, using its^faetors 3, kiand 7, 
find the true quQtient and the true remainder. ’ 

46. A gentleman left 123600 to be divided among his two 
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sons, four daughters and one sister, in such a way that each daughter 
would receive twice as much as the sister, and each son one-half of 
what the # three daughters would receive. What did the sistei 
receive ? 

47 . A man worth 30 lacs of rupees, having no heirs, divides 
his whole pioperty among his four faithful servants A, B, C and D. 
He gives to B twice as much as he gives to ^and Ab.1234 more ; to , 
C twice as much as A less A’j.2284, and to D /is 32000. Find his 
bequest to A. 

48 . A and B walk at the rates of to and 13 miles per houi 
respectively. If they are walking towards each other, and if the 
distance between them be 207 miles, find when they will meet. 

48 . A says to B and £ 7 , I have Jis. 1650 ; B replies, if I had 
M$.J 53 more than I have, I should have as much as you have ; C 
adds, if I had AV.I05 more than I have, I should have as much as 
both of you. How many more tupees has C than B ? 

50 . To what number must 28 be added that the sum being 

multiplied by 25, the product will be 125625 ? m 

51 . From what number must 302 be subtracted that the remain¬ 
der being multiplied by 125, the product will be 321000625 ? 

58 . Divide /is.40 between A and B in such a way that if A t ge t& 
jRs. 5, B shall get /is.3. 

53 . Divide /is .30 among A , B and C in such a way that if A 
gets Re.iy B shall get /is 2 and C /is. 3. 

54 . If the sum of 250 and 173 be multiplied by their difference, 
and the product be divided by 33, find the result. 

55 . Add together the six numbers you can form with the three 
figures 3, 4 and 5, taken all together, and multiply the sum by 597. 

I 4 e. Add together all the numbers that you can form with the 
four digits 1, 2, 3 and o taken all together. 

57 . Arrange the nine digits 1,2, 3, 4, 5, 6, 7, 8, 9, in three lines 
with three digits in each line, so that the sum of these digits may, 
taken in every possible direction, be 15. 

' \ 58 . Find the sum of all the numbers that you can form with 
I08e digits t t 5, 7, only two digits being taken at a tipie. 

By what number must 123456 be divided that if 15328 be 
-aided to the quotient and the sum divided again by 8, the quotient 

be 7060? 

^; 60 . A r B and C have between them 1467 marbles. B has three 
times-,, as many as A, and C 131 marbles more than the sum df 
A. How tnany has each ? , - 

’.As-:' 81 . Jfer.5000 among Ay By C and D in'such a manner/ 

3pif 5 sMlget CRs.imi QRs.il. 
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62 . Simplify - 

(1) 920-*-23X7io-s-(42 —;)x( 7B -13) ^-(5 x 4). 

(2) 1250 x (72 t- 4) - (20 x 5) x (64 - 16) ^ (111 - 37). 

63 . What least number must be added to 3243*1-3 x9 that the 
sum may be divisible by 15-5x8x7? 

64 . What number less than 365 added to 730320 will make the 
number exactly divisible by 365 ? 

65 . A man spends A’r. 1485 annually for 6 years and runs into>^ 
debt. He then reduces his expenses to A*riio9 a year, and in 10 
years just manages to clear off his debts. What is his yearly income ? 

66. Multiply 765389 by 64164, and by 189279, and by 83256* 
making in each case only three partial multiplications. 

67 . A volume of a work contains 6 parts of 128 pages each, 
and there are 46 lines in each page and 58 letters m each line. How 
many letters are there in 9 volumes ? 

66* A man spends Ah* 600 a yeai for 5 years and saves some 
money ; he then raises his expenditme during the next 7 yeais to Rs.720 
a year, and finds all his sa\ mgs spent. What does he earn each year ? 

69 . The sum of the product of two numbers and 1420 is 349612 
one of the number 1 * is 864. Find the other number. 

m 

70 . Find the number which being divided by 24 gives a quotient 
which if increased by 36 and the sum multiplied by 24 gives a product 
that will be greater than 876 by 300. 

< 71 . If in dividing a number by 336, the operation be performed 

by short division by employing the factors 6, 7 and 8 m succession 
and the several remainders be 1, 2 and 3 ; find the complete remainder. 

I 72 . If two men start from the same place and trqfel in opposite 
directions, the one at the late of 42 miles and the omer 45 miles a 
day, how far apart will they be at the end of 12 days'? 

73 . If two men start from the same place and travel in the same 
direction, the one at the rate of 512 miles and the other 540 miles a 
week, how far apart will they be at the end of 8 weeks ? 

74 . A dividend is 4637064283, the quotient is 80496 and the 
remainder is 11707 ; what is the divisor? 

76 . If 20 men can do a piece of work in 11 days, how many 
days will it take 22 men to do it ? 

76 . A y By C and 1 \ have among them Rs. 69; A, By and C 
have among them AV.48 ; B and C Rs. 31, B having Rs. 15 more than 
C ; how many more rupees have A and B than C and /7 ? 

77 . The product of three numbers is 535500 ; one of &e«kum- 
b$rs is 75, another is 68. What is the third ? 

78 . The product of three numbers is 8937992 » the third htifiiber 
is double the ‘second, and the sum of the second and third is 906- 
Find the first number. 
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79 . Divide Bs .3975 among A, B , C and /?, so that B may'have 
Bs .23 more than /I, C /fa. 4 5 more than ^ aftd A? together, and D 
Bs .29 less than /? and £7 together. 

jr 80 . A gra/.iei bought a certain number of bullocks for ^.4900, 
** 5 ind sold a part of them for /fa. 3840 at Bs 32 a head, and gained on 
those he sold /fa.480. How much did he gam a head, and how many 
did he buy at first ? 


CHAPTER III. 

Compound Quantities. 

120 . If one quantity contains anothei of the same kind an exact 
number of times, the first is said to be a multiple of the second, 
and the second a submultiple or aliquot part of the first. 

121. We have already seen that in considering quantities of 
the same kind, we take an arbitrary but well-defined quantity of that 
kind as our unit, and finding hoiv many times it is contained in each 
of them, we express them as whole numbers But in this way very 
large quantities will be expressed by very high numbers, which give 
by inspection little idea of their relative values ; to obviate this in¬ 
convenience we take such multiples of the unit as will enable us to 
avoid very high numbers. Thus, of length, we take a yard as our 
unit, but to measure long lengths we use the mile a high multiple of 
the yard. Hence has arisen the custom of using large units for large 
quantities and small units for small quantities. Thus, we say that 
the price of a chair is 8 rupees ; that of a book is 14 annas, and 
that of a $>en gL is 2 pice. 

122 . Since it is the custom to use more than one unit for things 
of the same kind, it would be convenient to select one quantity as the 
principal or standard unit, and thence derive the various minor or 
auxiliary units, either by dividing this unit into a number of equal 
parts or by multiplying it a number of times. The standard unit of 
any quantity and its auxiliary units are called its denominations. 

123 . In the preceding Chapter we have considered only such 
abstract numbers, or such concrete numbers of one denomination as 
are formed by figures whose local values are always regulated by the 
same fixed number ten ; but the rules given can easily be extended to 
concrete numbers of different denominations, wherein the local values 
of the figures are connected by more numbers than one ; as, for ins* 
twice, to rupees, annas and pies, where twelve pies are equivalent! 
to one anna, which is the next higher denomination ;„ sixteen annas to 
Me rupee, which is the next denomination in order; the different 
numbers 12 and 16 connecting the denominations, in the same 

, manner, as the fixed number 10 was supposed to connect the deno- 
' ttmnations of Integer# 1 
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Here, the standard unit rupee is divided into 16 equal parts to 
obtain the auxiliary »unit anna, and into i6x 12 or 192 equal parts to- 
obtain the auxiliary unit pie. Thus, the rupee, anna and pie are the 
various denominations of money. 

121 . The processes employed in cases of this nature are Re¬ 
duction, and the fundamental operations arc then called Com¬ 
pound Addition, Compound Subtraction, Compound Mul¬ 
tiplication and Compound Division, each of which will be 
exemplified m order , and the vai ious Tables, which furnish us with 
a list of the relative magnitudes of the different auxiliary units, and 
by means of which the above operations are conducted, are given 
below in order 


TABLE I. MONEY. 

British Indian Money. 

125 . 3 les ( ft ) or 2 half-pice make Pice ( ps.) 

2 Pice „ Half-anna. 

4 Pice or 12 pies „ Anna (ia.) 

76 Annas „ Rupee (AV 1 or 1/ 

15 Rupees „ Sovereign 

126 . Accounts m Bengali are kept by the following Table. 


Pans make 
Chouks 




Chouk 
Kahan or 
Rupee 


4 Cowries make 1 Ganda 4 

5 Gandas „ r Bun (Paisa) 4 

4 Buns „ 1 Pan (Anna) 

Also 1 Cowry or Bat =3 Krantis— 4 Kays — 5 Tals — 7 Dwips — 

9 Dantis = 27 Jabs = 80 72/9 = 320 Ranus= 1280 BaJuirs or Chuns — 
25600 Hindus 

Therefore r Cowry— 4 Kays, 1 Kay =20 Tih ; 1 Til=* 16 Chuns /■ 
1 Chun—20 Hindus. 

127 . The following Tables are in use in different parts of India 


In Behar, N.-W. P. and Punjab. 


5 Cowries make 
2 Adhis 
2 Damns 
2 Chhadams 
2 Adhelas 
2 Paisas 
2 Takas 




11 

i» 


11 


Adhi 
Damn 
Chhadam 
Adhela 
Paisa 
Taka 
Anna. 


In Bombay. 

100 R«*es make 1 Quarter 
4 Quarters „ 1 Rupee 

In Madras. 

1 Pagoda#* /fa. 3. 8a. 

In Ceyi,on. 

100 Cents make 1 Rupee. 


In British India the common medium of exchange is silver. The 
principal coin made of it is called a rupee. The Rupee weighs I tola 
or 180 grains, ,and consists of 11 parts of silver and 1 of alloy. The 
weight of a gold Mohur is the same as that of a Rupee and is 180 grs* 
It consists of 11 parts of gold and 1 of alloy. The valyes of gold 
coins are variable, and therefore they are not used in mercantile tran¬ 
sactions except the Sovereign, whose value is $§ rupees. T}i$ Cowry?- 
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is a shell brought fiom the Laccadive and Maidive Islands, and is 
used for very small payments. They vary in valife according to supply 
In market but they are generally reckoned at 80 to a pice. 

N.B.— The cowries as shells are now going out of use, but 
cowries (called karas) are in use in keeping accounts. 

Of the copper coins, a half anna weighs 200 grains ; a pice 
weighs 100 grains, and a half-pice 50 grams. 

15 Sicca Rupees =16 Rupees. The Doctors Gold Mohur=i6- 
Rupees ; the Lawyer's Gold Mohui = 17 Rupees. 

Gold coins ( obsolete ) . Five-rupee piece ; Ten-rupee piece ; Gold 
Mohur ; Double Gold Mohur. 

Silver coins {current): Two-anna piece ; Four-anna piece or 
Quarter-rupee ; Eight anna piece or Half-rupee ; Rupee 

Copper coins {current) ; Pie ; Half-pice ; Pice or Paisa ; Double 
Paisa or Half-anna. 

Note. Re 1=2 half-rupees — 4 quarter-rupees or four-anna pieces 
= 8 two-anna pieces, and 1 anna — 2 double paisas. Also Re 1=64 pice 
= 192 pies. 

English Money. 

128 . 2 Farthings {g.) make 1 Half-penny ($d) 

2 Half-pence ... t Penny {d.) 

12 Pence ... 1 Shilling {is. or 1 /.) 

20 Shillings ... 1 Pound {£1.) 

[ 1, 2, 3 farthings are usually denoted by \d , \d , %d., respectively. ] 

Money as expressed by means of these denominations is called 
Sterling money, in order to distinguish it from stocks, shares, &c. 
The st^dard gold coin of England is made of a metal consisting 
of 22” parts of pure gold\ and 2 parts of copiper. Each of these 

24 parts is called a,jQ&rat. Pure gold is said to be 24 cavals fine and 

standard gold 22 carats fine. The Pound sterling is represented by a 
gold coin .called a'»6Vereign, and from 40 pounds Troy of standard 
gold are coined iS^^tiWfeigns ; and the value of gold of the Mint- 
Fineness , called 22 carat gold, is ^3. 171. 10 \d. per ounce. 

The standard silver com consists of 37 parts of pure silver , and 
3 parts of tapper. A pound Troy of this metal furnishes 66 shillings, 
and the Mint-Prtce of standard silver is 56 d. per ounce, The 
silver coinage is not a legal tender for more than 40J., the gold coin¬ 
age .being the general standard of value. 

/ In the copper coinage, 24 pennies are made from an Avoirdu¬ 
pois pound of copper. This com is not a legal tender for more than 
ttd. The coins now current in England are the following 

Copper coins : Farthing ; Half-penny ; Penny. 

* '’Silver coins: Three-penny piece; Four-penny piece ; Six-penny 
fdece ; Shilling ; Florin (2J.); Half-crown (2 s. 6 d.) ; Crown (5 si). 

v Gold.cOms: Half-sovereign ; Sovereign. 

, The following coins were formerly in use, but now they are obsolete. 

Siivbr coins : Grdft<4rf.); Tester {fid.). 
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Gold coins . Noble (6 s. 8</.) ; Angel (io.r.); Half-Guinea (10s. 6d). 
Mark or Merk (i^r. 4 d.) ; Guinea (2if.); Carolus (23J.) ; Jacobus 
(25J.); Moidore ( 27s .). » 

Note. 1 shilling =2 six-penc e-> = 3 four-penny pieces = 4 three¬ 
penny pieces Also 1 half-crown-^ sk-pcnces ; 1 half-guinCa=2i 
six-pences ; 1 guinea = 42 si\-penrcs. 

Also £1 — 4 crowns -8 half-crowns■= 10 florins=4o six-pcnces=8o 
three-pences = 240 d. = 960^. 

I. REDUCTION. 


129 . When a quantity is expiessed m one denomination only, 
it is called a simple quantity ; as 7 rupees ; 5 yards. 

When a quantity i.s expiessed in several denominations, it is 
< ailed a compound quantity, as As 8. 2a. 3/ ; 5 yards 2 feet 3 inches. 

130 . Reduction I** the process by which we convert or change 
{1) a simple or a < ompound quantity into terms of its low r er denomina 
tions, or (2) a simple quantity into terms of its higher denominations, 
so that the real or absolute \ alues lemani unaltered. 

131 . To express a quantity in terms of its lower denominations. 
(Descending Reduction) 

Rule. Multiply the nurnbei 111 the highest denomination by the 
number of units of the next inferior denomination contained in one 
unit of the highest, and to the pioduc t add the number (if any) of the 
inferior denomination in the quantity proposed ; and repeat this for 
each succeeding denomination till the required one is obtained. 


Ex. /. Reduce A’j. 3 15 to//<c. 

As.3 15 tie 1 = 1 Ca. 

16 Us. 3 15 — ^315 x 1 6)a. = 5040c*. 

“5040 a. Again, t a =4 ps, 

a .' 5040a = (5040 x 4 )ps. = 201 Ceps, 

fg. ..AS3,s = 20,6oJis. 

Ex, 2. Reduce As. 5. 14a. i>p. to pics. 

As. 5. 14a. ip Hs 5~ 5 x 16a. -?oa. 

16 /. As. 5 I4rt. = 94«. 

94«.(5 x 16 + 14) Again. 94^ = 94 x 1 2p. ** 1128^. 

_12_ .'. As 5. 14 a. 6p ~()4a. bp.-H2Sp.+(p, 

H34/. (94x 12 + 6 ) = H34A 


Ex. j. 

&s- 

20 

S' 3 *- 

12 

61627 ? 
_ 4 _ 

24651?. 


Reduce £25. 13^ 6 \d. to farthings. 

13s. 6$d. £1 ~20s. ; .-. ^25 = 25 x2oj. = soar. 

£ is . 1 3 ^. = 500^.4-13^ = 5 W 
Again, is. — \2d. ; 5 * 3 ^ = 5 * 3 X I2d. = 6156^. 

5131. 6d — 6156c/. - 4 - 6r/ — 6i62d. 

Again, id.=4$. ; .*. 6 i 62</.~:6 j 62 X4?-. 

=24648?. 

£25. 13J. = 24648** + 3?. =* 24651^, • 
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Here, the denominations are separated by a point as (.); and 
this is necessary to distinguish them# for ordinary numbers, which 
do not Require it, because their local values are all fixed and certain. 

Examples XXIV. 

1 . Reduce to annas :— 

(1) Zfa. 17 ; /fa. 19 ; Zfa 42 ; Rs 45 ; Rs 69 ; Rs 84 , Rs. 95. 

(2) Rs. 87; Rs 120 ; Rs 245 , Zfa.460 ; Rs. 9. 12 a , Rs.20. 14 a. 

( 3 ) Zfa.30. 6 a. ; Rs 53 13a. ; Rs. 87. 1 irf. ; Rs 7 9. 15^ ; Zfa 234. liar 

2 . Reduce to •— 

(1) Zfa. 34 ; Rs. 56 ; Zfa. 97 ; /fa 146 ; Zfa. 342 ; /fa 496. 

(2) Rs. 84 5a. ; /fa 76. 12«. , /fa 265. ; Zfa 804 13# ; /fa 945. 6« 

(3) /fa 15. 8« 3/. ; /fa.7. I3«. 11/. ; /fa 8. oa. 57). ; /fa 9 low. 9/. 

(4) Rs. 425. 7a. gp. ; /fa.550 3<7. 11/ ; /fa.T250 5^. 7/> ; /fa.5050 

14a. 1/. ; 7/1456. 14a. 11/. ; /fa.31. 1 Ot7. \p. ; 7 fa 343. 8 a. 7p. 

3 . Reduce (i) to ptie and (11) to pics — 

(1) Rs. 52; Zfa. 19 ; Zfa.112. 6 a ; Rs 36 11a. 2 /j. , /fa 20 8tf. 3/j. 

(2) Zfa.87 1 oa. 1ps. , /fa. 172 5<? 3 /j. • Rs 225. 9^ 2ps. ; Zfa.476. I2«. 

17J.1. ; Zfa. 78 2. oa. 3ps ; /fa. 13 iorz. 3ps ; /fa.215 7^ 3/^. 

4 . Reduce (1) to gandas and (11) to cowries (k.iras) .-- 

(1) Zfa. 19 ; /j.34 ; Rs. 56 ; Rs 78 ; Rs 105 ; Rs 84 7a. 

(2) Rs. 102. 15a. i/j. ; /fa.24. 14^. 3ps. ; Zfa.405. 13a. ; Zfa.75. 7a. $gan. 

(3) Zfa,48. ga logan ; Zfa 53. 13/?. 17 gan ; Zfa 9570. 14^7 \6gan. 

5 . Reduce to cowries (karas) .— 

Rs. 53. 13#. 17 gan. 2 ; Z.r 68. 9/2. 11 gan 1 cow. ; Zfa. 18. 6 a. 

12 gun. 2 cow. ; Zfa. 5942. o#. 17 gan. 3 cow. 

6. Reduce (i) to pice and (11) to pies . — 

(1) 175 half-rupees ; 370 quartci -rupees ; 845 two-anna pieces. 

(2) 425 double-paisds ; 3116 two-anna pieces ; 2415 half-rupees. 

(3) 34212 quarter-rupees ; 20157 doublc-paisds ; 67950 four anna 

pieces ; 827 eight-anna pieces. 

7 . Reduce (i) to half-rupees ; (11) to quarter-rupees and (111) to 
two-anna pieces. 

(1) Rs 729 ; Zfa.925 ; Rs 1228 ; Zfa. 1427 ; Zfa.4243 ; Zfa.97403. 

(2) Zfa 858. 8a.; Rs.g726.8a ; Zfa.73246 ; Zfa.57509. 

8. Reduce (i) to half-annas and (11) to half-pice :— 

Zfa.75. ba. ; Zfa. 132. 9 a. ; Rs. 150. oa. 2ps. ; Rs.30 05. 10a. 2 ps. 

9 . Reduce;— 

(j) A lac of rupees to paisds ; Zfa.712 5. 412. to four-anna pieces j 
, Zfa. 607 5. 8 a. to two-anna pieces j Rs. 1250. 7a. 2 \ps. to double- 
paisds ; Rs. 9864. 8a. tp eight-anna pieces. 

(2) ^1325. 9 a. \ps. to half-paisds \ Rs.3116. 14a. 6p. to double- 
. paisds; Rs. 2415, 10a. gp. to halfpice. 



REDUCTION. 


Si 


10. Reduce to shillings - t 

(0 £345 ; £ 49 % , £795 , £'402, ,69086 ; £8092 

(2; £ 7 1. , ^ 490 - i&. ; £ 790 . 13.'. , ^3456. 17.'. , £6403. 7s. 

11 . Reduce to pence 

(0 <£65 ; ; , 6 T 56 ; ^ 4°5 » .61849 I j^ 5°43 ; £9 236* 

(2) ^1 34 * 15 y - ; ^198 1 3 V - > ^416. T t 9 , ^526 - f> . ^926. 

(3) £2. 6 f. 8d , £40 ioa. 6 // ; £ti. 79. 9,/ ; ^374 n, 8r/. 

(4) ^655. 13c 6c/ . ^71 13.S 5,/., ^343 139 5 ,/ ; ^1274. 1 9.9. 9c/. 

12. Reduce to fori fangs — 

(0 ^ 4 * 8j. 4i</. ; £7 13.C r r \d. , ^13 194 oje/ ; ,629 10.9. nd 

(2) £ioi. 99. i\d ; /Ji53 3' 4 W ; £600 f M yt ; £83920 16.9. 2 id. 

13 . Reduce (1) to half-pent e and (11) to Jart/ungs 

(0 l 5 s - 69/ ; 18.9. 9c/ ; 13.9. ud ; 19^ 6 d , 8s 10c/ , 17.S. 5 d. 

(2) ^4080; .£8608 , £8734 , £72 6 18s , £517 139 , /2125. 6f. 

( 3 ) ^ 79 - i 4 ‘ Sd ; £47. 199 9 \d , £389 12s 8\d , £879 iHs.o'jd. 

( 4 ) .61560 109 4£y/ ; .62145 181. 7\d. ; £9136 151 9 \d. 

( 5 ) 3899 half-sovereigns ; 48071.1 owns ; 8608 half-t rowns , 653oflorins ; 

• 5869 si\-pences , 6958 gloats , 8009 three-penny pieces ; 

9076 guineas ; 3089 half-guineas ; 7632 foui-penny pieces ; 
1445 moidoies ; 2047 nobles ; 3286 florins ; 19S3 six-pences. 

14 Reduce (1) to three-penny pines* (11) to four-penny pieces* 
and (111) to stx-pe/ues 

(0 £95 ; ^128 ; £807(1 ; £1857 ; ,69083 : ,69072. 

(2) £n 149 ; ,6144 17-' , ^2145. iiJ. ; £4265 159.- £3264. 17s. 

15 . Reduce — 

(1) 95 guineas 17.9 9 }d to fa) things ; £450 16.9 (id. to six-pences. 

(2) £570 12V to Jtonus ', ,6382 7 s 6 d to hutf-t nnom ; £589. 15.9. 

to irowns \ ,63500 171 6c/ to half-cro~"\s 

(3) £99 9 jr * 9 d to three-pentes , 5573 half-ciowns to pence. 

(4) 9571 half-crowns to shi-pernes ; 9100 half-crowns to three pences. 

16 . Reduce to farthings 

(1) 71 gut. 16.9. 2\d. ; 937 jlor. is. 2\d. ; 2902 tr. is. 3}d. 

(2) 150 ha/f-sov. 7.9. 2 \d ; 79924 gut. I2J. 2 id. ; 7255 Jlor. is. 3$d. 

17 . For how many children can a treat be provided with 
Jis.32. 8a. at 2 annas a head ? 

18 . How many two-pice stamps can I buy for Rs,$. 6a. 2p^? 

19 . If the cost of a telegram is 3*4 a word, how many words 

can be sent for £1. 3s. 3d. ? * . 

20 . A poor woman had only A\y.2. 1 a. 8 p. to live upon. 1 ' She 
s|>ent daily 4 pies for her food. How many days did she live upon ? 

6 
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132 . To express a simple quantity tn terms of its higher deno¬ 
minations. (Ascending Reauctioh) * 

RULE. Divide the number by the number of units which make 
one unit of the next higher denomination, setting down the remainder 
(if any) as of the same denomination as Us dividend ; and continue 
this process till we come to the required denomination 


Ex. /. Reduce t 560 fis. to rupees , <SrY. 

(15607$.?. ' ‘ 4 pice= 1 anna. 

16 annas= 1 rupee 
the result is Rs.24. 


4 

16 


39 oa. 


Rs 24-6 a. 


6a. 


Ex. 2. Reduce 308577$. to rupee* 
3085 7/. 




12 

i<5| 

Rs. 160 — 11 a. 


257 1-5P- 


12 pies= 1 anna. 

16 annas == 1 rupee 

the result is RsxCo. na. cjp. 


Ex. j. 

4 

12 

20 ' 

Ex. 4. 


2, { 


2 

12 

3 

7 


Reduce 97403^. to pound r. 
974037. 


2 435 °~ 37 - 


202,9 ~ 


^101 -9 s. 

Reduce 36173 half-pence to guineas 
36173 half-pence 

1 half-penny 


4q.= id 
12d.—Is 
20s =£1 

the result is £101. q s. 2$d 


18086- 
1507 - 2d. 


L - ' 1,6., 

gm. 71 - 5 J 


2 half-penny — id. 

1 2d. — ij. 

21 j. — 1 gut. 

the result is 71 gm. i6j. 2 id. 


Examples XXV. 

1 . Reduce to rupees , annas and pies :— 

0) 25325/-; 57509/.; 5»°39/•; 679298/.; 3792 j /- ; 456786/. 

(2) 6432947$.; 732394/-; 1982345/.; 967573/-; 1043324/. 

2 . Reduce to rupees , annas and pies :— 

987945/x. ; 123456 7 ps. ; 547321 /.''. ; 894956/J. ; 5537792 /r- 

3 . Reduce to rupees , annas, &*e. :— 

(1) 8320 gandas ; 7680 cowries (karas) ; 379498 gandas ; 40768 buns. 

(2) 1045673 double-paisas ; 2067544 half-paisds ; 1077760 cowries 

(karas). 

( 3 ) 342876 buris ; 596824 paisas ; 23679 double-paisas ; 103678 half- 
#; paisds ; 1155440 cowries (karas). 

4 . .Reduce to rupees 

(1) 1648 half-rupees ; 1892 quarter-rupees ; 2530 two-anna pieces, 
w 2896 annas j 5952 paisds ; 920320 gandas ; 24320 cowries (karas). 
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5 . Reduce to pounds , shillings and pence :— 

(1) 69132 d. ; 60948 d. 902 31//. ; 273 ^d. ; 89900//. ; 157362 d. 

(2) 1470407. ; 2840617. ; 1232907 ; 3500007. ; 805639797. * 

(3) 3456790'-; 1300*37-; 10000197.; 2840797.; 4157397-; 36503247- 

6. Reduce to £. s. d. 

(1) 899045 half-sovereigns; 971112 crowns ; 48073 florins; 886101 

half-crowns ; 85730 half-pence ; 13029 three-pences. 

(2) 15137 four-penny pieces ; 82556 florins ; 28892 half-crowns ; 2857 

four-penny pieces ; 987653 half-pence ; 47285 guineas. 

(3) 23645 moidores ; 49726 half-guineas ; 183491 six-pences ; 281062 

three-pences ; 40340 fai things. 

7 . How much money will be required to buy 37528 penny 
stamps ? 

8. A dealer bought 438 cocoa-nuts at 9 pies each ; how many 
rupees, &c. had he to pay for them ? 

9 I distributed among 1682 beggars a sum of money, giving 
them two pice a head ; what sum did I spend ? 

10 . If during a festival 2250 people on an average cross the 
Hugh Bridge daily, each payi ng 2 pue, what is the collection of 
the ferry farmer, if the festival lasts for 16 days ? 


133 . There are some cases in Reduction where we cannot 
pass directly step by step from the given denomination to the one 
proposed. We must in such 1 ases pass through an intermediate 
denomination common to both, and it will be advisable to keep 
such common denomination as high as possible. Then, find by 
division what quantity of the proposed denomination is equivalent 
to the given quantity. 

Ex. 1. Reduce .£253. 9s. 1 od. to half-crowns. 

^253. 9 s . 10 d . 

20 

50695. 

..12 

3,01 6083,8//. _ 

I2027 - 28 d. 

Ex. 2. Reduce Rs.$ 1. 10 a. 1p. to £. s. <L, when 17. = 2 pies. 


Rs. 31. 10 a. 2 \p. 2 

6074^. 4 

3 ° 377 - 

16 

30377. I* 

759 - 17 - 

506a. 

2,0 

6 , 3 - 3 ^- 

12 


£ 3 - 3 *. 

607#. 



* Rs.w. 10 a. a. 3 * 3 *«- 


134 . Proof, Descending and ascending Reductions *re .in¬ 
verse processes ; if therefore we perform ode process on^ » given 


1 half-crown = 25 . 6 d --30 d. 

/, the result is 2027 half-crowns and 28 d . 

or 25. 4 d. over. 
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quantity, and on the result the other procesg, we ought to get the 
original quantity. 

Thils, if by the descending process we find that ^25. 13?. b\d.— 
24651^., we ought by the ascending piocess to find that 24651^.= 
^25. 13J. 6 \d. 

Examples XXVI. 

1 . Reduce (1) to guineas and (11) to half-guineas : - 

£63 ; &°S ; £ 96. i6j. ; Z876. 1 5 J -; 2538 ; £10728 

2 . Reduce (1) to crowns and (11J to half-crowns :— 

£265. iojr. ; £589 15?.; ^437- io». ; ,£620. 5.v. ; ^5189. 15J. 

3 . Reduc e to crowns - 

10987 guineas ; fScjooo ; £36 17J. 6r/. , 18756 four-penny pieces. 

4 . Reduce to half-crowns - 

£4%. 17J. 6^. ; ^382. 7 f 6/7 ; .£583. 2J. 6rf. ; 670 half-guineas. 

5 . Reduce to guineas :— 

28906 florins ; 107284 half-crowns ; 23810 crowns ; 760 half- 
crowns ; £047. os. 11 d. ; £37S' 1 6*f• o id. 

6. Reduce to half guineas 

325 crownis ; 10867 half-sovereigns; 3150 four-penny pieces; 
£3240. 10s. 6 d. ; 147 half-crowns 

7 . Reduce to £. t. d, (ul.= up.) 

Rs 35. 9 a 3p. ; A\ 707. 1 i/z 7 p. ; A’.v 2510. 8^ 4/. 

8. Reduce to A’r. «. (u/. = 2 pic r) — 

£32. 141' 7/A ; £96. 17^ 6 ^ 7 .; ^903 17.1.6^.; 54 half-guineas ; 
107 florins ; 17 half-crowns. 

9 . If a guinea be equal to Rs.io. 8r*. ; find the number of 
two-anna pieces contained in 1760 guineas. 

10 . Reduce 7500 Sicca rupees to current rupees and 6432 rupees 
to Sicca rupees. 

II. COMPOUND ADDITION. 

135 . Keeping in mind what was said in Art. 123, we need no 
additional inquiry to inform us that the fundamental operations on 
Compound Quantities must be performed as in Integers , with this 
difference, that Instead of carrying and borrowing tens, we must do 
the same with the different numbers which connect their parts 
together ; and we shall therefore merely enunciate the rule for each 
at the beginning of the portion of the work appropriated to it. 

136 . Compound Ac^ition is the method of finding a 
single Quantity which is e^tal to two or more quantities of the 
same kind. This single quantity is called the sum of the given 
quantities. 
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Rule. Arrange the quantities under one another according 
to their denominations, so that jinits of the same denomination may 
be in the same vertical column, and draw a line below them. Add 
together the numbers of the lowest denomination ; reduce*the sum 
to the next higher denomination ; set down the remainder, if any, 
under the column, and carry the quotient to the first figure of the 
next column. Repeat the process with all the columns. 

Ex 7 . Add together /fa. 14 T5 a. 10/., Rs 54. 14 a. 9/., Rs. 156. 
11<*. 2/., and /fa.34. 14*1 \op 

Rs. a p \op +<)/> 3-2p -r\op --31/ — 2a. 7 p. 

14 15 10 Carry 2a , 2a. 4-1 $a 4- 14^. + 1 la. + 14*2. 

54 14 9 = $ 6 a =A’jt.3. 8 a 

156 11 2 Carry Rs 3 ; Rs.$ + Rs 14 +Aj 54 + /fa. 156 + Rs 34 

34 14 10 = A\r. 261 . 

/fa.261 8 7 Arts 


Ex. 2 Add 
i\d, ^5275 ‘7-> 
£. s. d 

. 156 8 9} 

33 *5 n* 
204 o 
5275 17 8 

_io5_i8 _6£ 

^5776 1 il 


together £ 156. 8f. 9^/., ^33. 15.V 11 Id, £204 os. 
8 d and ^105. 18.1 6 \d. 


37.4-37 4-27.4-27 = 10 q. = 2\d. Carry 2d. ; 

2d 4- S)d 4-1 id. 4-1 d 4-8 d -K6 d = yjd. = 3.V. Id. 

Carry 3 s\ ; 39 I-8.r. 4-15 r 4-17' 4-18.f. = 6 t r. = £3. Ijt. 
Carry £3 ; £3+£'&+£$3 +£204 +£s*75+£105 

- £ 5776 . 

Arts 


Examples XXVII. 

1. Add together - 



(1) 


(2) 

(3) 

(4) 

(5) 


(6) 

As. p. 


As. p. 


A 



A 

As. p. 

9 

7 


12 3 

9 

8 

13 4 

12 

3 

15 4 

12 

3 


13 7 

11 

2 

7 8 

M 

4 

11 10 

9 

4 


4 9 

13 

4 

9 10 

3 

7 

4 5 

11 

10 


7* 10 

3_ 

_7 

13 8 

2 

6 

8 u 

* * 1 


(7) 



(8) 


(9) 



do) 

Rs. 

a . 

A 

/fa 

a . 

A 

A*j. 

A 


/fa. a. p. 

2 

2 

2 

8 

11 

9 

42 10 

9 


67 10 6 

3 

4 

3 

10 

5 

9 

54 12 

6 


71 12, 9 

5 

-7 

9 

9 

12 

5 

If ^ 

3 


62,14 9 

8 

10 

6 

12 

11 

6 

75 11 

6 


73 14 8 

9_ 

12 

7 

LL_ 

6 

_8 

72- 6 

_7 


8§ ‘ 7 S 
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00 

Rs. a. p. 

5 3 

9 io io 

2 14 9 

3 5 n 
i 6 7 

ii 13 6 
15 7 7 


os> 


Rs. a, ps. 

7 11 

2 

8 14 

3 

13 12 

1 

315 IO 

2 

23 7 

2 

625 15 

3 

24 0 

1 

129 13 

3 

56 8 

1 

( 19 ) 


Rs. a. 

A 

1135 4 

3 

1243 6 

9 

1575 8 

8 

2007 7 

7 

3445 9 

IO 

4002 IO 

11 

997 11 

xo 

1003 9 

9 

2220 13 

7 

997 15 

3 


(12) 

Rs. a. p 

12 12 3 
19 4 io 
4 15 8 

7 9 5 
23 7 6 
25 o 2 
8 j 4 _J 

(16) 

Rs. a. ps. 
27 11 2 

9 14 3 
4 10 1 

156 8 2 
215 13 2 

18 7 1 

106 14 o 
315 o 2 
57 14 3 


(20) 

Rs. a. p. 

1325 10 9 
7602 11 3 

3006 7 7 
4040 8 6 
3050 12 5 
2225 13 8 
no 6 6 
965 14 11 
1097 13 4 
2110 6 9 


( 13 ) 

Rs. a. p. 

6 14 9 
H o 3 

J 5 ! 5 5 
27 12 11 

7 14 4 

29 o 5 

104 13 1 


( 17 ) 

A’j. 

A 

37 # 

9 

IO 

4 

7 

4 

56 

8 

8 

464 

0 

3 

368 

6 

8 

535 

7 

1 

97 

3 

2 

893 15 

9 

14 

IO 

7 

(21) 
Rs. a. 

A 

3004 

7 

6 

907 

5 

2 

1235 

10 

7 

2727 

11 

5 

3647 

12 

9 

7532 

9 

8 

2121 

13 

IO 

3333 

15 

8 

2025 

7 

6 

1605 

0 

IO 


(14) 

Rs. a. p. 

47 5 2 
1 15 9 
65 6 o 
88 15 3 
14 15 10 
34 14 10 


54 

14 

9 

(18) 


Rs. 

a. p. 

98 

0 

9 

448 

6 

5 

3839 

4 

0 

97 

3 

2 

136 

3 

7 

4837 

4 

9 

28 

IO 

9 

234 

11 

6 

536 

12 : 

11 • 

(22) 


Rs. 

a. 

A 

74037 

9 

4 

80668 

12 

0 

150087 

13 

4 

136 

7 

4 

3270 

2 

8 

5971 

14 

8 

58065 

9 

4 

360 

2 

8 

943 

5 

4 

72459 

4 

0 


2 . Add together ;— 


(0 

(2) 

(3) 


(4) 



(5) 



(6) 




j. 4. 

* 

s. 

d 

£ 

s. 

d 




A 

jr. 

d 

3 

74 

19 84 

19 

37 

13 

6 

3 

7 

64 

18 

15 

74 

*4 

64 

1 94 

18 

44 

29 

12 

4 

69 

11 

IO 

76 

14 

2 

2 

11 

i5 9 

9 , 

5# 

6 

3 

9 

13 

0 

44 

25 

10 

2| 

15 

84 

13 34 

15 


55 

17 

2 

37 

13 

24 

13 

13 

34 

13 

_4 

10 94 


9| 

_7 

IO 

IO 

26 

15_ 

7 

66 

4 

74 
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(7) (8) (9) (10) 


l. S 

. d 



s. d 


£• 

r. 

d 

£- 

s. 

d. 

456 14 

81 


8 

19 10! 


7 

19 

3l 

2769 

. 10 

81 

9 16 

4l 


f 379 

17 61 


46 12 

4 

36 

11 

2l 

83 18 

iol 


897 

16 9! 


276 

4 

7\ 

472 

U 

10 

17 19 

7 


89 18 11 


77 

7 

9l 

4792 

18 

4i 

686 7 

9i 


4357 

8 ii» 


8760 

10 

6 

3279 

15 

81 

8 15 

61 


52765 

15 81 


795 

15 

31 

24 

8 

11 

3548 19 

9l 


99 

19 ni 


20 

4 

4 

429 

17 

5i 

95 8 

81 


67 

5 10 


813 

IT 

7l 

4198 15 

4i 

3 I 

Vdd togethei 









(0 




(2) 




(3) 


Rs, 

a. 

A 


A\. 


P 



/*. 


A 

3672 

6 

9 


8274 

5 

7 



527 

9 

8 

4278 

13 

6 


329 

8 

6 



8436 

10 

2 

236 

4 

1 


4i5 

-> 

•M 

9 



4167 

9 

8 

5982 

14 

6 


42 

5 

10 



429 

8 

3 

3716 

8 

4 


2736 

7 

4 



927 

7 

7 

410 

7 

10 


9 

15 

7 



8 

1 

2 

6759 

0 

5 


8138 

14 

4 



72 

7 

9 

• 4917 

0 

0 


725 

4 

6 



429 

0 

5 

427 

12 

6 


87 

9 

11 

* 


7283 

8 

6 

218 

8 

5 


234 

15 

4 



5432 

12 

3 

29 

15 

8 


9027 

5 

9 



710 

10 

6 

6 374 

8 

11 


4378 

9 

3 



636 

8 

2 

7109 

15 

7 


274 

2 

5 



42 

3 

7 

492 

7 

5 


42 

9 

7 



9245 

8 

6 


(4) 




(5) 




(6) 


£. 

s. 

rf. 



s. 




£■ 

s. 


7214 

18 

7l 


4614 

>3 

3l 



9241 

12 

5l 

829 

2 

1* 


12 

4 

51 



159 

3 

9l 

3484 

19 

11 


6078 

11 

3 



63 

17 

ioi 

151 

3 

9* 


85 

7 

3t 



4375 

19 

4 

40 

M 

3l 


843 

19 

10 



88 

6 

7f 

2607 

*7 

io£ 


79 J 3 

5 

81 



797 

15 

9 

263 

6 

6 


24 

6 

8 



972 

13 

3 

90 

18 

81 


1012 

14 

61 



2356 

11. 

w 

483 

13 

7 


820 

12 

' 4 



38 

ii 

si 

7324 

7 

4i 


537 

9 

ill 



125 


5 

934 

16 

i \ 


125 

16 

8 



6316 

4 

3* 

78 

15 

io£ 


8416 

IS 

4l 



244 

. 3 1- 

7 


4. A cash-box contained 89 sovereigns, 35 half-sovereigns, 
19 half-crowns, 25 florins, 31 shillings Wid 15 six-penny bits ,* find the 
value of the coins in £. s. d. 
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5 . A tradesman bought goods to the value of £ 1 368. 12 s. 6 d. ; 
he paid for carnage, £25. i6r. qd., and other charges, £2 15^. 8 \d. \ 
he gained by the sale of the goods .£269. 15c "3 \d. ; how much did 
he sell the goods for ? 

6 . A stationer bought some books for Rs 79 12 a. 6/, some 
paper for Rs. 161. 4m $p., some pens for Rs. 14. io<?. and some 
envelope** for Rs. 12. 8tf. < 5 p. How much must he charge for all these 
articles, so as to gam exactly Rs 100 by his bargain ? 

7. A collection was once made in a district for a charitable 
purpose. The following coins were obtained , 99 gold mohurs, 
1875 rupees, 990eight-anna pieces , 5891 four-anna pieces, 1276 two- 
anna pieces, 90617 half-anna pieces and 81516 pice What did the 
collection amount to in Rs\ a pics * 

8 . Add together 53 guineas, 107 soveicigns, 161 half-guineas, 
55 half-sovereigns, 223 half-crowns, 505 four-penny pieces, and 
603 farthings 

III. COMPOUND SUBTRACTION. 

137. Compound Subtraction is the method of finding what 
quantity is left when a smallei quantity is taken fiom a greatei of 
the same kind. The quantity thus left is called the difference of 
the given quantities. 

Rule. Write the less number below the gieater, so that units 
of the same denomination may be under one another, and draw a 
lme below. Begin at the right hand and subtract (if possible) each 
number in the lower line fiom the concsponding one in the upper 
and place the remainder underneath. But if, m any case, the number 
in the lower line be greater than the one above it, add to the upper 
one as many units of the same denomination as make one unit of the 
next higher denomination, and then subtract, taking care to add 1 
to the next number in the lower line. Proceed thus thiougb all the 
columns. 


Ex. 1 
Rs. a. 
72 15 
47 *2 

Rs. 25 2 

Ex. 2. 
£■ s. 
3°4 2 

207 13 
£96 9 


Subtract Rs.47. 12 a. 9/. from Rs.72. 15 a. $p. 
p. 3 p. is less than 9/., so add i2p to 3/., and ui 

3 to I2«. ; 1 5 A ~9p = 6/'. 

_9 i S a • - 1 3 a = 2 ^., and Rs 72 - Rs 47 = R ?. 25 . 

6 


Subtract .£207. 13.?. from ^304. 2 s. 10 \d 
d. 2q. is Jess than 3^.; so add 4 q to 2 q. and id. to 8 d.; 

10I or Id 

8 $ lod. -gd.=ld. 

2s. is lessqjthan 13J., so add 20.V. to 2 s. and £1 
to £207 ; 22j.-i3j.=,9j. j /304 - ^208=^96. 
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Examples XXVIII 

1 . Perform the operation of subtiaetion in the following - 



(0 


(2) 



(3) 


(4) 


(5) 


A\s 

<2. 


A\r. a 

/* 

As. 

^ p. 

AV. 

a . 

/.s. As 

. a 

P f 

55 

i5 

10 

106 12 

9 

57 

6 3 

75 

11 

2 121 

6 3 

1 

47 

8 

11 

77 15 

10 

46 

9 10 

49 

12 

3 8: 

2 8 

3 


(6) 



(7) 






(9) 


A’f 

a. 

P 

Ay 


/ 

Ay 

a . 

/ 

Rs. 

a 

P- 

150 

4 

10 

1000 

8 

4 

269 

5 

11 

4172 

8 

5 

24 

5 

9 

_488 

*5 

6 

189 

13 

10 

2008 

_J4 

9 


(10) 


(n) 



(12) 


(13) 


Ay 

a. 


A.f 

a 

P 

Ay 


A 

Rs. 


A 

77 2 

13 

9 

5400 

H 

*7 

/ 

3406 

4 

7 

4658 

/ 

6 

347 

T 5_ 

11 

3216 

15 

IO 

2958 

• 3_ 

9 

41.39 

9 

8 


(14) 



05) 



(16) 


(T7) 



a. 

A 

Ay 

0 

P 

As 

a. 

P 

Rs 


A 

• 50 



575 

10 

6 

1000 


7071 

15 

10 

48 _ 

'4 

n 

«9_ 

11 

9 

ior 

10 

8 

5707 

10 

11 

2. 

Perform Ihc operation of 

subtiaction m 

the follow in 

(f • - 

*-> 



(0 ( 3 ) r 4) ( 5 ) 


jr 




d 

s 

<7 


s 

<7 


s 

cf 

17 

9 


i; 

5 v 

19 

o4 


18 

» 1 
s t 


fo 

3 r 

11 

_8| 


_5_ 

__ 9-i 

H 

112 


I) 

7i 


_4 

7-i 


(6) 



(7) 



(8) 




(9) 


£ 

j. 




d 


.y 

d 


£• 

.s. 


58 

15 

3* 


95 14 

2 

586 

17 

1: 


100 

14 

7 

19 

4 

7i 


37 6 

34 

298 

13 



, 5° 

14 

74 


(io'' 



fn) 



(12) 




(13) 


£ 

s. 



£>• s ‘ 

d. 

L 

s 

d 



s. 


98 

6 

2i 


100 3 

3 

611 

T 7 

2j 


743 

0 

44 

67 

11 



95 . i_5 

64 

492 

18 

Ji 


275 

_ ! 5_ 

_5* 


(M) 



(i5) 



(.6) 




(i7) 


£ 

s. 

d 


£. s 

<7. 

4 

j. 

d 


£. 

.r. 


525 

H 

7i 


536 8 

7\ 

8# 

14 

24 


86 

•15 

9i 

345 

-17 

8i 


89 13 

9 i 

358 

18 

6J 


9 

18 

Hi 
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3 . Subtract : — 

(1) AN. 979. 15 a. 9/. from AN. 5 707. 13 a. 7p. 

(2) AN.U02. 13 a 11 p. from AN.4365. io«. 9 p. 

(3) ^Rs.6779. 14 a. 8 p. from AN 7865. 12 a. 6 p. 

( 4 ) ^ 554 - 12*. 7\d. from £17 39 - 7 *- b\d. 

(5) i'97}‘ *3^ 9\d from £3003. ioj. 4 d 

(6) AN. 5 5 734. 12 a. 4 p from Aj.88659. 8 a. 3p. 

(7) The sum of AN 14. 3 a. 5 p. and Rs. 9. 8a. 7p. from Rs. 53. 1 \a. 6p. 

(8) The sum of ,£5. 6 s. 4]^, £31. 15* lo}^., £43. i8j. 5^., and 

^25. 16 s. from ,£371. 14J. 6 \d. 

4 . What must be added to ^ 157. i6j. t)\d. to make ^355. 
1 3 j . 4<f. ? 

5 . After spending Rs.237 14a. 3ps., how much has a man left 
out of Rs. 532. io<*. ? 

6 . A man has 50 guineas 111 his purse * what would he have left 
after paying bills amounting to ,£49. 8s. 1 1 \d . ? 

7 . A tradesman, in making out a bill, copied i6j. 3d. for j£i6. 
3s. and £10. 8s. for ioj. 8 * 7 . By what amount was the bill wrong? 

8. By how much is AN.803. 11 a. 3 p. greater than AN.213. 8a 4^. ? 

9 . A borrowed from B Rs.387. $ a - 8 p. and then Rs. 39. 9 a. 
1 p. ; repaid him Rs.28. 7a. and again borrowed AN.625. 13a. up. ; 
find what will be the amount of his debt still due if he makes payment 
of AN.967. 3 a. 7p. 

10 . Find the value of Rs.20. 15 a. 1 ip +AN.28. 11a. 3p.— 

Rs.17. 12 a. $p. + Rs 59 13 a. 6p.-Rs.13. 10 a. 4p+Rs.i8. 3 a. 7p. 
-Rs. 28. 12 a. gp.-Rs 10. 14^. 3 p. 

11. A man has /vN.5000 in the bank ; he draws AN.2500 on 
Monday, AN. 1175. 4 a. on Wednesday, and /N.959. 6a. on Saturday. 
What has he left in the bank ? 

12 . A boy took the sum of 19 s. ni* 7 . three times out of a bag 
containing £5. What was left ? 

13 . A house and furniture are worth AN. 1001 ii<*. iqp. The 
house costs AN.750. 14a. 11 p. What is the value of the furniture ? 

14 . A, B and C together owe £107. 1 is. 8 d ; the sum of the 
debts of A and B is £70. 5*. 5 d.y and of B and C £ 80. 16s. id. 
How much does each owe ? 

15 . A y who has R$.$. 4 a., gives B Rs. 3. 7a. 6f>. and C AN.2. 
9a. ; but he receives from D AN. 10. 10a. 8p., and from E Rs.3. 
11 a. 6p. less than he received from D ; how much has he after these 
payments? 

16 . * A tradesman’s casein hand on Monday morning was £$. k 

, His cash receipts on Monday 'amounted to £2. 15*. 
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and on the following days of the week were, respectively, £4. i8.f. 
4^» £>3- *3 J - 6!-</., £$. 10s. io}d, £4. 12s. ud, and £16. 9 s. 8 \d. 
His cash outlay during the week amounted to £24 17J. 5 \d. What 
cash had he remaining at the end of the week ? « 


IV. COMPOUND MULTIPLICATION. 


138. Compound Multiplication is the method‘by which 
we find the sum of a compound quantity repeated as many times as 
there are units a given number. The sum found is called the 
product. 

139 When the Multiplier is not greater than 20. 

RULE. Place the Multiplier under the lowest denomination of the 
multiplicand and draw a line below Beginning with the lowest de¬ 
nomination multiply by the given multiplier, and find the number of 
the next higher denomination contained in the product ; put down the 
remainder (if any), and carry the quotient to the next product, and 
tepeat the process till all the denominations are multiplied. 


Ex. /. 
Rs . 
72 

^r’509” 


Multiply Rs 72. 11a. 9 p. by 7 


a. p. 

H 9 

__ 7 

2_ 3 


9p X7 = 63 p = 5«.. 3 p. ; carry 5a. 

11a. Y.7 = 77a., with $a. — 82a.= 

Rs 5. 2 a. ; carry Rs 5. 

Rs 72 x 7 3= Rs. 504, with Rs. 5 = /v’j. 509 . 


Ex. 2. 


s. 

I 9 


^ l6 9 ‘3 


Multiply £9. 19J 7}d. by 17. 

iq. x 17 = 5 \q. = 1 2d. 2g - 12-J d. ; carry 12 d. 
7^x17=119 d . ; 119*/.+ 12^.= 131^.= ioj. 
11 d. ; carry ioj. 

19^x17 = 323.?. ; 323 J+ioj. = 333^ = ^16. 
13 ?. ; carry £\t. 

29X17 = ^153; ^*53 + ^ i6 =^16®- 


d. 
7 l 
1 7 


ni 


140 . When the Multiplier is a number greater than 20, and can 
be resolved into two or more factors none of which is greater than 
20, multiply by each of the factors in succession, and the last 
result will be the product required. (Art. 81.) 

Ex. Multiply Rs. 99. 13a. 9 p. by 28 and £9. 19 s. 7id. by 42. 
28=4x7. 


Rs. 

99 


a. 

13 


Rs.3 99 


Rs. 27 96 


p. 

42=6 x 7, 

£. s. 

d 

9 

4 

9 *9 

l* 

0 

£59 17 

ID* 

7 


7 - 

0 

^419 m S m 

li 
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141 . When the rnultipher exceeds or falls short cf a product 
by a small number, multiply by such product and then by this 
number and add or subtract for the required product. 


Ex' Multiply /’v 240 7" 
29 = 28+1—4 N'7+ 1. 


Rs. 

a. 

A 

240 

7 

10 



_4 

A\v.961 

»5 

4 



7 

Rs.6733 

11 

4 product by 28 

240 

7 

10 . 1 

A*j .6974 

3 

2 29 


by 29, and £1 7. 8 c 5 \d. by 130 

1 39 — 1 44 — 5 = i2x 12 — 5 
£- s d. 

1 7 8 5 i 
12 

£209 1 3 

12 

£2508 15 opioduct by 144 
87 2 2} .. 5 

£2421 12 gj 139 


142 . When the Multiplier is a veiy large number. 

Rule. Multiply by 10 as many times 111 succession as there 
are figures in the multiplici less 1 ; then multiply the given quantity 
by the units’ figure of the niultiphei, the first product by the tens' 
figure, the second product by the hundieds’ figure and so on. 'I'he 
sum of these partial products will give the required product 


Ex. Multiply £16 1 2s. 9 \d by 7249 

£ '' (i £ -V. d. 

16 12 91x9= 149 14 ni product by 

_10 

£166 7 84 X4— 665 to to . . .. 

_jo 

£ T 663 1 7 TX2-- 3327 14 2 .... 

10 

,£16638 TO 10x7- 116469 15 10 ... . 

£120612 15 9i . 


9 

40 

200 

7000 

7249 


143 . When the niultiphei is a large number, as in the above 
example, and we are told to proceed by Compound Multiplication, 
the following is the simplest method 


£. s d. 

47 j 

j 249?. 

16 12 9i 

J 

1812 . 

7249 


65241 

£120612 n; 9i 

12 ] 

167053 

- 

J 

1 5587 • 
86988 


2,0) 

9257,5 
4628 . 


H5984 


£120612 


\q. 


— iq X7249. 
= 9</. X 7249. 


9 d. 


= 12 S. X 7249 * 


15j. 




= £16x7249- 
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144 . In compound multiplication we may reduce the multi¬ 
plicand to the lowest denomination contained in it, then multiply 
this result by the multiplier, and then reduce the pioduet back 
again This method is generally tedious. 

Ex. Multiply ^5045 6 s z\d. by 4342 
^5045 6 s 2^=4843497? 
and 4843497?- x 4342 = 21030463974? 
and 21030,103974?.= £2 190673 3 6s i \d. A ns 

Examples XXIX 

1 Multiply ’— 

(ij A’r 18. 8 a 4 p by 2 , *Rs 42 1 oa. 6/ by 3 , A’.v 67. 11 a. 6fi. by 8. 

(2) Ab.qi. i\a ip. by 4 , A\i 67 1 3a 9/ bv 7 ; A\r 58. 2rt. np by 6. 

(3) Rs 65. 12 a 8 f>. by 5 ; A’r 84 11a 5/; by tr. 

(4) A’r 48 14*/ 10 p by 9 , Rs (/>. 3^ 4/; by 18. 

(5) ;£*9 7{/? by 8 , ^3 9.1. 7^/. by 12 , ^87 8i 11 Id. by 10. 

(6) £37 9^d by 9 . £37 4 J2r ] o}d. by 7 

( 7 ) ,6549 ' 3 * 7 2 ^ by 11 , / 49 o\d by 19. 

(8) ^497. 19^' 7\d sepaiatelv b> 2, 3, 4 , 5, 6, 7, 8, 9, 10, 11 and 12. 

.(9) A\s 666 iorf ()P . 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and T2. 

(10) £6 12 s. 5 d. 13, 14, 16, 18, and 20. 

(it) Rs. i04 12 a. 5 p . . 13, 14, 1 5 > * 7 , 19 and 20. 

(12) .£86. lot 7{d. .r5» l6 » ] 7, 18 and 19. 

2 . Multiply (by factors) — 

(1) AV.194 8^ 7 p by 24 ; Rs 320. 14 a. lop. by 21. 

(2) Rs 586 1 3a 10 p by 64 , Rs 142. oa yp. by 132. 

(3) Rs 1005. 12^ 3 p by 72 , Rs 133 6 a Up by 7 v 

(4) Rs.203 4 a 3//by 108 Rs 140 2a Up by 144. 

(5) A’j.249 I5<2 5 p bv 198 . Rs 8967 8<r 6/. by 351. 

(6) £98 i8a 3d by 96 ; ^68 7* 4 ^ 7 . by 35 ; £13. 7s. 4 id. by 275. 

(7) £ 99• oj 7-K by 77 , £4 8* 9K by 121 , /, 13 15*- 6.^ by 132. 

(8) Rs 277. 5a. 2^ by 216 , A\r 1230. 10a \p. by 224. 

3 . Multiply (by factors and parts) 

(1) Rs 77. 2 a. 4p. by 23 , Rs 13 I 5 «- Ap by 62 ; £9. 19s. 7\d. by 31. 

(2) Rs 3. 15a lop separately by 67, 71 and 79. 

(3) Rs 398. 15a. 2/. • - 69, 59 and 41. 

<4) £*3°- 18*. 9 \d. .89, 93 and 113. 

(5) £808. 12s. 7 \d . ... 79 , 83 * 3 *- 

(6) Rs.ig. 11 a. Up. • 379 and 845. 

(7) Rs.8. 14a. 2p. • ... 1234 and 5678. 

(8) Rs 3 7. 15 a. Up. .9803 a nd 5 * 4 °. 

(9) ^5045. 6 j. 2 id. . 92* 956 and 2765. 

4 . Multiply :— 

(1) ^324. 12s. U\d. by 394 ; £~ l6s - 9 t d. by 702. 
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(2) Rs. 19. 4 a. 6p. by 3210; Rs.23. 6a. 2p. by 3684. 

(3) £9 15^ by 4508; £3 i8j. ii4^. by 57089. 

(4) Rf.42. 4 a. 4 p. separately by 3005 and 7082. 

(5) £567 l 3 s - BJrf. .8736 and 98736. 

5 . Find the values of:— 

(1) 19 things at 3 a. 2p each. (2) 156 things at n«. 6 p. each. 

(3) 0 .9 a - 5 P' (4) 3*5 . i$a. 8p. ... 

(5) 428.i6v. io\d. ••• (6) 728 . 7s. 7\d. 

(7) 943. Rs 4. 2 a. ... (8) 625 . £1. 13s. 6d.... 

(9) 729. Rs.7. 5 a. 3p. ... (10) 829 . Rs.8. 11a. $p.. 

(11) 1502.19J 5id. ... (12) 2014. 17s. 6d. 

6. Make out the following bills :— 

(1) 17 yards of calico at 6a. 6p. per yard ; 143 yards of long 

cloth at 12 a. lop. per yard ; 14 yards of menno at Rs.2. 3a. 6p. 
per yard ; 204 yards of flannel at 14^. 9/. per yard ; 456 yards 
of linen at Re. 1. I2tf. per yard ; and 755 yards of silk at Rs.3. 
5 a. 4f>. per yard. 

(2) 40 seers of Assam Tea at Rs 3. 3a. 4 ,p. per seer ; 65 lbs. of 

China Tea at Rs 2. 5 a. 4p. per lb. ; 35 seers of coffee at Re. 1. 
I2«. 4 p. per seer ; 145 seers of sugar at 7a. 4p. per seer ; and 
122 seers of best sugar at 10a. 4f>. per seer. 

(3) 23 yards of silk at $s. 4 \d. per yard ; 5 yards of velvet at 13J. 

6 d. per yard; 8 yards of velveteen at 3s. 11 Id. per yard; 
13 yards of linen at 3-f 2d. pei yaid ; 19 yaids of flannel at is. 
9 d. per yard ; and 26 yaids of calico at 11 \d. per yard. 

7 . A man distributed a certain sum of money to 79 poor persons 
and gave £17. 12s. 9 \d. to each ; find the sum of money distributed. 

8. A bankrupt’s estate can pay 14a. 10^. in the rupee, what 
will a creditor receive who has lent 3125 rupees, and how much will 
he lose ? 

9 . How much money must be added to ^1000 that each of 
33 people may receive ^35. 3 s. 4d. ? 

10 A gowala exchanges 59 calves each worth Rs. 15. 10a. for 
37 cows each worth Rs.26. 4a. ; ought he to receive, or to pay any 
money ? how much ? 

11 . If I spend £2. 7s. i^d. a day, how much is that in a year 
of 365 days ? 

12 . There are 53 chests of drawers ; in each chest there are 

4 drawers ; in each drawer there are 10 compartments ; and in each, 
compartment there are deposited £32. 6 d. How much money 

is deposited in the chests ? 

- V. COM HOUND DIVISION. 

145 . Compound Division is the method by which (1) we 
break up a .compound quantity into as many tqual parts as there are 
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units in a given number, and thus find the value of one of these parts, 
(2) we find how mafty times *one compound quantity is contained 
in another of the same kind. The first method is called Partition 
and the second Quotition. 

146 . In the first case the divisor is an abstract number, and 
the quotient telling the value of each fart is a compound quantity, 
of the same kind as the dividend In the second case the divisoi 
is a compound quantity of the same kind as the dividend, and the 
quotient telling how many times is an abstract number. 

147 . When the divisor is an abstract number 

Rule. Place the dividend and divisor as in Simple Division. 
Find how often the divisor is contained in the highest denomination 
of the dividend, put down the quotient, and 1 educe the remainder 
(if any), to the next inferior denomination. Add to it the number 
of that denomination m the dividend, and repeat the division 
Continue the process step by step thiough all the denominations. 

(1) When the divisor does not exceed 20, the division can be 
performed mentally thus .— 

Ex. Divide A^.436. 5 a. 4/. by 11. 


Rs. 

11)436, 

Rs. 39 


a 

„ 5 „ 

10 


A 

4 

‘8 


A^.436- 11 is Rs 39 with Rs.7 ovei. 

Rs 7 = 1 12 a., with .5 a = 117a. ; 

1 17a. — 11 is 10^ and 7a. over. 

7a = 84/, with 4 p. = 88/, which — 11 is 

(2) When the divisor is a nunibei larger than 20. 

Proceed as m the following Examples. 

Ex. Divide ^52. ioj. 7\d. by 41, and A.r.3441. 5 a. by 129. 


(0 




d. 


(2) 


Rs 


41152 

10 

7jI i£ 129 13441 

✓41 


V J 2 58 

II 


861 

20 


774 

2 

2051 

Ss. 

< 

' 87 
16 

25 


1397/ 

12 


129 V 

307/ 

Id. 

107 

287' 

K 

12 

20 


1293/ 

_4 


129 V 

82/ 

2 q. 

\ 

3 A 

82 V 

the require^ quotient 


a. 

5 


A 

91 26 Rs. 


X 


the required quotient is £1. $s. 7\d. 


and 3/. 


peer. 
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148. When the divisor is the product of two or more factors, 
diwde by each of them successively, and find the remainder as in 
Simple ^Division. 


Ex. Divide £1478. 
£. s. d. 

f 7)1478. 13. __8J 

\n) 211._4._ 

£19* 4. oi 


13.T. by 77. 


. . 2 q. 

. . 449 - 


The final remainder is 6x7 + 2 
or 44<p. 

the quotient is £19. 4 s o\d. 
and nd over. 


149. When there is a remainder after division, we can always 
find a quotient which is correct to the nearest pie 01 farthing 
by the following Rule. 

Rule. Neglect the remainder, if it is less than the divisor divid¬ 
ed by 2 ; but otherwise add 1 p. or 1 q. to the quotient. 

Ex. Find to the nearest pie the lesult of dividing Rs.727. 15#. 
lop. by 67, and to the nearest farthing £333. 19J. 4 \d. by 29. 


A’s 

a . p . (2) 

£. 

s d . 

67 )727 

15 10/ 10 R $. 

29 J 333 

19 4 ?/u£. 

>7 

V 

J 29 


57 


43 


16 


J 2 


927 / 

13 «• 

H 


67 V 

< 

20 


257 


2991 

ioj. 

201 


29 * 

< 

56 


9 


12 


12 


682/ 

iq^. 

V. 

112/ 

3 d. 

67 \ 

_8tA 


12 


25 

Here 2 x 16=32, 

Hcie 2 > 

c 12 = 24, which 

4 

which is greater 

1* less than 67. 

1031 

3 q . than 29. 

Quotient is 

87V 

k Quotient is 

As . 10 1 

3 a . \ op . 

16 

£11. ioj. 4 d . 


150. When the divisak is ia^ 100 , 1000 , &*c. 

Rule. Cut off from right of each succeeding dividend as 
many figures as-.there aid 1 CTphers^n the divisor |^he figures to the 
-Teft will at each Step give jjte quotient and the figurt* to the right the 
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Ex. Divide Rs.1179. 20. 8 p. by 100, and £9797. 6 d. by 900. 

£• s. d* 

9)97 97 5 6 

ioo)£io,~88 11 8£.6 q. 

_20 

j. 1 7,71 
12 

d.8,60 * 

_4 The final remainder 

^.2,42 ls 42 X9+6 or 384#' 
or 8 j. 

Quoticnt=£ io. 17J. 8 \d. and 8 j. over. 

Examples XXX. 

1. Divide :— 

(1) AY11. 13 a. 8j b. by 2 ; AY393. 14c* 4p by 7 ; AY328. 15a. 4p. by 5. 

(2) AY5161. 9 a. 4 p. by 3 ; Rs 440 50 6 p. by 9; AY436. 5 a. 4 p. by 11. 

<3) AY 5 392. 1 a. 4 p. by 8; AY 576 8a. by 12 ; AY 1721. 7a. 10 p. by 14 . 
(4) £26. 15J. 3\d. by 2 ; £87. i6j 8$d. by 9 ; £614. 2s. 6 \d. by 7. 
iS) £ 79 - I3J- 9^- by 12 ; £147. us. 6 ±d. by 15 ; £ 95. 2 s. 3 id. by II. 
(6) £241 8s. 8 \d. by 63; £1990 io-f- 9<*- by 42 ; £7 5. is. 10 \d. by 45 . 
{7) AY8370. 15a. separately by 17, 5 1 an< * 126. 

(8) AY12342. 12 a. 2p .19, 59 and 325. 

(9) AY 3253. 15a. 23, 87 and 712. 

{10) £1302. i8r. by 144; £890. 12 s. 6 d. by 125. 

(ti) £75. 6s. 4^d. by 103 ; ^4718. 14*. 8 d. by 132. 

<12) £7549* I7J- 6 d. by 859 ; £77573 * i8j. 9\d. by 4578. 

2. Divide by the short method :— 

(0 £239. 14J. 4%d. separately by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12. 
(2) AY 1088. 12a. separately by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12. 
<3) AY 1877. 7a. 4p. by 14 ; AY2757. 9 a. by 18 ; AY7023. 2 a. by 20. 
(4) £623. 5J. 4\d. by 13 ; £318. 10 s. 7d. by 14 ; £i39* 13*- 8<£ by 16. 

3. Divide by using factors :— 

(1) ^.517. 11 a. 4p. by 35 ; AY34. 11 a. by 45 5 AY 3868 . 3a . 6p. by 99. 

(2) Rs.3 639. la. 6p. by 81 ; AY3191. 6a. by 132 ; Aj.5761.8a. by 144. 

(3) £579* 1 Bs. by 45 ; £1328. 13* ^y5 6 i £453* ”* 6f<£ by 77. 

<4) £374- ioj. 3d. by 108 ; £576. by >44 ; £386. 16 s. si* *f 99- 

4., Divide :•**£ \ 

(1) to.2625. 1 <$£$p. by ia (I)4£i76. 16 s. 8d fey*!©. 

(3) ^* 3395* 1# 4A by 10a f ( 4 ) ^73* 


<i) Rs. a. % p. 
iootii,79 2 8 


CO 


o)ii,79 

J 16 


a. 12,66 
12 


^*.8,00 

Quotient = AYn. 12a. 8 p. 


7 
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(5) ,£876 2 s. ii d by 100. (6) 1151. 9 a 2p. by 1000. 

( 7 ) £9658. I7f. 3!//. by 1000. ($) Rs. 4570 . 2 a. Bp. by 400. 

(9) /fa.6925 by 800 ; /fa.3625 by 6000 ; Rs. 11 375 by 2400. 

(10) .£1556. $s. by 3600; £513 8 s. ()d. by 3100; £2559. 7s. 6d. by 18900. 

5. Divide :— 

(1) /fa.73298. 3 a. Bp separately by 842, 912 and 8317. 

(2) Zfa.84566. 2 a. Bp .392, 573 and 7856. 

( 3 ) /fj.56789. 15« Bp. by 9357 (4) 7*98767 5 a 2 p. by 10048. 

( 5 ) £6011656 5^ B\d. by 2331. (6) £467325* ioj. 1 \d by 2803. 

(7) £53°866 1 7s 6d by 2772 (8) £4420895 os. ^d. by 3001 

6. Find to the nearest pie ox farthing, the result of dividing •— 

(1) /fa.33 9 a. 4p. by 9. (6) /fa 2684 2 a 9 f by 241 

(2) /fa.511 • Ba 5/ by 97 (7) /fa.523. 6a. Bp by 100. 

(3) /fa.29 10a 3p. by 31 (8) £1867. 16s. B$d by 407. 

(4) £150. 4 J 9 ^ by 12. (9) ,£15104. 19J 2dl by 100. 

(5) £74-6s io\d by 23. (10) £2160 iSj- ltd. by 1000 

7 . If /fa 2757. 9 a. be equally divided among 18 people ; how 
much will each receive ? 

8 . A man spends /fa.5611. 14 a in a year of 365 days ; how 
much does he spend in a week of 7 days ? 

9 . After buying 15 books I have £2. 15.V 7*#. left out of £7. 
What was the price of each book ? 

10 . The cost of 720 goats is /fa 712. Ba. ; what is the cost of 
each goat ? 

11. 205 sovereigns, all equally light, are worth £201. 15.L n\d. ; 
find the worth of each. 

% 12 , A cattle-dealer bought 11 cows at Rs.B. 4a. each ; after 
spending 7*26. 4 a. in feeding them, he sells 3 of them for Rs.n. 4a. 
each ; at what price must lie sell each of the others to gain Rs. 23 
by the batgam ? 

151. When the divisor is a compound quantity of the same 
kind as the dividend. 

Rule Reduce the dividend and the divisor to the same 
denomination, and then?proceed as in Simple Division. 1 

Ex. 1. Divide Rs. 113. 14 a. 6p. by /fa. 12. 10a. 6 p. J 

Rs. 113. 14a. (p.=*2tB7op. ; Rs 12. 10 a. 6/.=243q^. 
the quotient required ==21870+2430^ 9 ^ Ans . 

Ex. 2. How many cricket balls each worth 5>r. 7\d. can I buy 
with £134. 14J. 4^. ? \ - 

'£134- 14 -s- 4 y-** l vfo 3 5 * 7 t^ =>27oq .. 

’ .\ the number-of balls = 129330— 27b= 479. Ans. 
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Examples XXXI. 

1. Divide : — _ 

< I 

(1) A.y.175. 9'MA by AV.i. 12<t 8/5 ; Rs 854. 2a. Sp. by AT. 20. 13a. 4/5. 

(2) AT. 438. 7/i. by AT 6. 5 a. 8/5. ; AT4012. 2<t. by 7T.25. n«. 6/5. 

(3) £28. 2J. 6/4 by 1 2s. 6/4 , £150. 7s. 5 d by Os. 3 \d. 

(4) £286. 3s 2d by £1. nr. 1 \rf ; ^144. 13^. nj/4 by 9& ni/4 

(5) AT.22831. 1 a. Op by 7\T 66 2a. \op ; ^4808. 14J. by £7 8 s. 5 ri. 

(6) AT. 200157. 8« io/5 by 7T 576. 13/1 2/5 ; ^131 4J. 4^/. by ioj. 7^. 

2. How often is 

(1) A's 760 6<r 8/5 contained m A’r 6843 i2<?. ? 

(2) AT 3. I2«. io/5. A's 277 1 lirt. 6/5 ? 

(3) 7 yT 2, 15a. 4/5. . . . . AT2366 ro/?. 8/5 ? 

(4) £ 35• i6j - 7v^- ••• £y</>i. 7>f- 61/4? 

(5) £2579- o-y- o \d .^399745 9-f- ? 

3 . Find the quotient and the remainder m the division of: — 

(1) AT9607. 15 <7. io/5 b) A's 26 5«. 2p 

(2) 7 \T. 1225 it.1. 9/5 by AT 55 ioc*. 8 / 5 . 

(3) £568. 13V 8/4 by £ 1. 8j. 6*4 

(4) £339- M*- 7'^ by £4 m 9!^ 

4 How rrtany dollars woith 4„r. \ \d each must be given in 
exchange for £235 ros y d. > 

5 To how many persons may Rs 607. 12/r be distributed 

giving AT.46. 1 2a cat h ? 

8. IIow manv hats each costing £1. 2«-. can be bought 
for £134. 17'. 3W ' 

7. How man'’ cows at Rs 108. 12a. each can I buy with the 
proceeds of selling 87 horses at A's 1151 4 a. each ? 

8. How many days must a labourer work at 2 s 1 \d. a day 
to earn £51 ? 

9. I buy a number of books at 2 s. g\d. each and sell them 
at 3s.~3(f. each If I thereby make a profit of £2 4*., how many 
books must I buy ? 

10. I buy 60 gallons of wine at £1. 3? M a gallon and £1. iar 
is gained by selling it at £1. 2 s. Or/, a gallon. How much water 
is added ? 

If. MEASURES OF WEIGHT. 

152. Indian Bazar Weight. 

4 Sikis mtsfte * Tola 

5 Sikis „ * Kancha 
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4 Kane his oi 5 Tolas make 1 Chhatak (cA) 

4 Chhataks „ , 1 Poa , 

4 Poas or 16 Chhataks „ 1 Seer (st ) 

' 5 beeis „ 1 Pasan 

8 Pasari c or 40 Seeis „ 1 Maund ( md ) 

The weight of a iupee is c illtd 1 tola A seci *=8o tolas 
49 Bazai mtunds—55 Factoty maunds 


Bombay Loc Wiight 


4 Dhans 

make 

1 

R itika 

8 Ratikas 

) 

1 

M asha 

4 Mash is 

11 

1 

lank 

72 Tanks 

11 

1 

Sc ei 

40 Seers 

11 

1 

Maund 

20 Maunds 

11 

1 

Kindi 


Mydras I OCAI 

Wl IGHT 

180 Gi uns 

mike 

I 

Tola 

3 1 ol is 

11 

I 

Palam 

8 P il ims 

•1 

I 

Seer 

i, Seers 

11 

I 

Vis 

8 Vi* 

19 

I 

Maund 

20 M Lunds 

11 

I 

Kancli 


49 Bazai maunds —144 Bombay maunds 175 Ba/ar maunds= 
576 Madras maunds 25 Bombay maunds-28 Madras maunds 


/ 153. English Standard Weight (Avoirdupois) 

16 Di ams (dr) make 1 Oun< e (o 7 ) 

16 Ounces „ 1 Pound (lb) 

28 Pounds „ 1 Qu 11 ter (qi ) 

4 Quarters or 112 lbs „ 1 Hundied weight (cwt) 

20 Hundied weights „ 1 Ion 

1 Stone=i4lbs , 1 ( ental = ioolbs 


\ stone of butchei’s 
A sack of Coal 
\ ban el of Gunpowder 
A pack of wool 
A Firkin of Butter 
A Great Pound of Silk 


meat= 31 bs 
=*2 cwt 
==■ ioolbs 
— 24olbs 
= 561t»s 
= 24 07 


A sack of floui =280lbs 

A b iri cl of „ = 196 lbs 

A peek of „ =i4tbs 

A quai tern loaf =4 lbs 

A pocket of Hops =168 tbs. 
Two I odder^»of Lead = 


A pound (Avoirdupois)=7000 grains (Tioy)^7 Bazar 

- 576 flfe“" , lAv 6 ip] i.t imbaT mKTifcsvmr (Avoir), 1 

maund* 25 lbs (Avon ) , 3 bactoiy maunds=2cwt 
'Avoir) 


39 cwt 

maunds 
Madras 
35 seers=72 lbs. 


The Jeweller’s Tables. 


Indian Jewril*r’s Weighi 
4 Dhans make 1 Rati (rtf.) 

6 Ratis „ 1 Anna (a ) 

8 Ratis ,, 1 Masha (ma ) 

1 Tola or Bhat. 


Engiish Trov Weight. 

24 Grains (gr ) make 1 Penny weight 

(dwt) 

20 Penny weights ,, 1 Ounce (02 Tr.) 
’srto^m"} •• »!■<*«»«> (»Tr.) 


i Tola** 180 grs T|wy ; 1 Baz^r maund = ioolbs Troy; 1 pound 
tolas t a Carat = fits, (fo r weighing diamonds) 

ilvbr, jewel* ana pr 


Trey 




$11 

i 


jewel* and precious stones are weighed by the 
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Measures of Weight for Medicines. 


Bengal Physicians’ Weight. 
4 Dhans make i Rati 
10 Ratis „ i Masha 
8 Mashas „ i Tola 


English Apothecaries’ Weight. 
20 Chains make i Scruple 0 ) 

3 Scruples „ i Dram (iJ) 

8 Drams „ I Ounce (f) 

12 Ounces „ i Pound (lb.) 


[The Apothecaries' weight is now out of use, except in selling 
drugs by retail]. 


I44tbs. (Avoir.) = 175Ihs. (Troy or Apoth.) ; 1 lb. (Troy or Apoth.) 
= 576o grains ; 1 tb. (Avoir.) = 7000 grs. Troy ; 1 lb. (Avoir.) + the 
weight of a double-pice (200 grs ) = half-a-secr. 


Note. The term ‘carat’ applied to gold has a relative meaning 
only ; any quantity of pure gold, or of gold alloyed with s6me other 
metal, being supposed to be divided int o 24 coital parts yCalled carats j 
if the gold be pure, it is said to be 24 carSt^ m nne ; ^*22 parts be putp 
gold and 2 parts alloy, it is said to l^e 22 carats fine. 

> Jeweller's gold is^iJ^jcalaJjie- 


• Ex. 2. Reduce i4cwt. 341s. 24HV5. to ounces, and 32250 kanchas 
to maunds. 


(1) cwt. qrs. lbs. 

(2) 


14 3 24 

4)32250 kan. 


4 

16) 8062 ch... 


59 qrs. 

4>o) 5°)3 sr.... 


28 

1676 lbs. 

12 md. 

.23 sr. 

16 

26816 02, A ns. 

the result = 12 mds. 23 sr. 14 ch, 




Ex, 2. Reduce 425095 grs. of gold to fibs. &c., and ilka. I3mds. 
3 vis 5 pplams 2 tolas to tolas (Mad.). 


(0 



( 2 ) 


24 < grs * x 

4 \6)ro6273...3 l 7ffrs 

2,0 ) 17712 dwts. 1* j 7 g 

12) 885 OZ...12 dwts. 

"73 lbs....9 02. 


ka. md. vis pa. tolas. 

11 13 3 5 ' * 

20 

233 mds. 

__8 

1867 vis 
40 


the result 74685 paiams , 

3 * 

224057 tolas. 
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Examples XXXII. 

(Indian Bazar and Avoirdupois Weights) 

1 . Reduce (i) to kanchas and (») to tolas • — 

(1) 20 mds. 13 sr. 7 oh ; 12 mils. 15 sr ioch. ; 75 mds 32 sr 15 ch. 

(2) 46 mds. 25 sr 12 ch ; 25 mds. ; 45 mds 12 sr. 8ch. 

2 . Reduce to kanchas :— 

(1) 30 mds 27 sr. 12 ch. 2 lean ; 45 mds. 30 si 8ch. 1 lean. 

(2) 210 mds. I5sr. 2 ch. 3 Van. , 220 mds. i7sr 3 kan 

3 . Reduce to mounds , &^c.. — 

4123000 kan. ; 30205676 kan ; 15025276 tolas ; 4876235 poas ; 
4320578 ch. ; 4362508 tolas ; 782504 poas 

4 . Reduce to tolas: — 

2mds. 5 vis 4sr. ; 5kan. 15 mds. 4 vis ; 8kan. i4mds. 7 vis 5palams. 

5 . Reduce to dhans , — 

2 mds. 14 sr. 57 ta ; 8 kan. 16 mds. 2551'. 55 ta 3 m.; 10 kan. 
10 mds. ; 39 sr. 16 ta. 3 m. 2 rat. 

6. Reduce 156728306 tolas to kandis; 460879025 dhans to 
katidis; 786250 tanks to kandis, 4586 seers to kandis. 

7 . Reduce :— 

(1) 11 cwt. 2 qrs. 17 lt>s. 15 oz to ounces j 3 cwt. 13 lbs. to ounces. 

(2) 6 tons 5 st. to ounces . 4 tons 15 cwt. 2 qrs. 12 lbs. to pounds. 

8. Reduce to dram r •— 

(1) 2 tons 10 cwt. t qr. 2 lbs. 3 oz. 3 drs ; 3 tons 14 cwt. 3 qrs. 

25 lbs. 11 oz. 9 dis. ; 3 tons 3 qrs. 3 oz. ; 27 lbs. 

(2) 8st. 11 lbs. 9 drs. ; 16 lbs. 1207. 13 drs. ; 18 cwt 73 lbs. 9 drs. 

9 . Reduce to tom, cwt., &c .;— 

(1) 87654 fts. ; 378539 oz. ; 1693539 drs. ; 65437 drs. 

(2) 2345820 drs. ; 1008001 oz. ; 237023 oz. ; 59653007 st. 

( 3 ) 21633 lbs. ; 17739853 oz. ; 5390054 drs. ; 713969416 drs. 

10 . Add together : — 


(I) 

mds. 

sr. 

ch. 


(2) 

mds 

sr. 

ch. 

kan. 


( 3 ) mds. 

sr. 

ch. 

kan. 


25 

10 

5 



65 

10 

10 

2 


US 

30 

7 

1 


no 

12 

3 



72 

15 

8 

2 


202 

2 7 

10 

2 


”5 

20 

12 



102 

14 

10 

3 


323 

15 

12 

3 


97 

27 

15 



125 

30 

13 

2 


222 

9 

5 

2 


102 

*5 

7 



207 

32 

IS 

1 


3 n 

32 

14 

3 

( 4 ) 

tons 

cwt. 

qrs. 

lbs. 

oz. 

( 5 ) 

cwt. 

qrs. 

lbs. 

07 . 

(6) tons 

cwt. 

qrs. 

lbs. 


16 

0 

3 

5 

15 


32 

2 

15 

12 

32 

12 

2 

25 


8 

16 

0 

0 

14 


47 

O 

25 

7 

18 

15 

O 

20 


28* 

8 

1 

27 

6 


5 

3 

17 

10 

23 

10 

I 

16 


210 

6 

3 

14 

n 


23 

1 

19 

IS 

14 

18 

I 

27 


17 

*7 

0 

15 

12 


1 

2 

10 

8 

25 

4 

O 

3 


412 • 

15 

3 

18 

J 3 


_ 9 _ 

_ 3 _ 

0 

14 

35 

12 

2 

19 
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11. Perform the,operation of subtraction in the following :— 

<tt) mds. sr. ch. (2) mdt.. sr. ch. kan. (3) mds. sr. ch. kan. 

530 10 12 672 12 10 o 427 10 *10 1 

396 27 15 127 24 14 3 212 25 14 3 

(4) cwt. qrs. tbs. (5) tons cwt. qrs. lbs. (6) cwt. qis. lbs. 02.' 

47 o 12 75 7 1 16 112 2 23 8 

32 3 22 41_ 14 2 1 9 59 o 27 10 

12. Multiply :— 

(1) no mds 20 sr. 12 ch. separately by 24, 36 and 72. 

(2) 225 mds. 22 sr. 13 ch. 2 kan.144, 126 and 360. 

(3) 20 tons 3 qrs. 12 lbs. .132 and 143 

(4) 25 tons 18 cwt. 2 qrs. 15 tbs.144 and 1728. 

(5) 8 tons 87 lbs. 13 drs . . . 18, 29, 47 and 133. 

13. Divide :— 

(1) 252 mds. 10 sr. 12 ch. separately by 63 and 84. 

(2) 1230 mds. 22 sr. 15 ch. .112 and 336. 

•(3) 3 I2 5 mds. 10 sr 10 ch 2 kan.167 and 4008. 

(4) 48tons I7cwt 3qrs. 27lbs 1 oz .9, 17 and 500. 

{5) 30 tons 15 cwt. 2 qrs. 15 lbs.144 and 864. 

(6) 1061 cwt. 2 qrs. by 37 cwt 3 qrs i 81 bs ; 89 cwt. 22lbs. by 3cwt. 
iqr. 6tbs. ;404mds. 35sr. 2ch. 2kan by 23mds. 32sr. loch. 2kan. 

14. If 41 cwt. cost ^52 ior 7 t d, what is the price of a cwt. ? 

15. A chest of tea weighing icwt. iqr. 15lbs. cost £22. 8j. lo$d. ; 
what is the cost of 1 lb ? 

16. At a school feast the children on the average ate 9 oz. of 
cake a piece, and 84 lbs. 6 oz. of cake were eaten ; how many children 
were there in the school ? 

(Indian Jeweller's and Troy Weights.) 


1 . Reduce to dhans :— 

25 tolas 10 n\. 4 r. 3 dh. ; 15° tolas 14a. 5 r. ; 162 tolas 13a. 3 r. 2 dh. 

2 . Reduce to tolas :— 

56430 dhans ; 53426 ratis ; 37484 dhans ; 32458 ratis. 


a 

(1) 

(2) 

4. 


Reduce to grains .— 

I2jbs. 10 oz. 1 sdwts i4grs. ; 15Tb s. 11 oz. 17 grs. ; 9 tt»s. l8dwts. 
16 lbs. Troy ; 9 oz. 17 dwts. 22 g§s. ; 165 oz. 280 grs. 

Reduce to lbs., etc. (Troy):— 

13600 grs. ; 146320 grs. ; 400903 dwts. ; 6739 Oz. ; 873521 grs. 
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5 . Add together :— 


(1) tolas 

m. 

r. 

dh. 

(2) tolas 

a. r 

r. 

dh. 

'(3) lbs. 

oz. 

dwts. 

grs. 

45 

10 

7 

3 

47 

10 

3 

2 

64 

II 

16 

14 

63 

8 

6 

2 

53 

9 

? 

1 

21 

10 

12 

13 

58 

9 

5 

1 

65 

8 

T* 

3 

3 

*■> 

0 

1 

16 

62 

11 

7 

3 

77 

13 

4 

0 

12 

10 

0 

18 

39 

8 

4 

2 

82 

14 

5 

3 

24 

II 

12 

0 

112 

6 

3 

1 

75 

12 

4 

2 

H 

I 

0 

1 


6 . Perform the operation of subtraction in the following .— 


<0 

tolas 

m. 

r. 

dh. 

(2) tolas a. 

r. 

dh. 

(3) lbs. oz. 

dwts. 

grs. 


S3© 

8 

4 

2 

579 11 

3 

2 

81 10 

9 

18 


327 

12 

6 

3 

380 14 

5 

3 

14 11 

12 

19 

( 4 ) 

lbs. 

oz. dwts 

;. grs. 

(5) tbs. 0/. dwts 

. grs. 

(6) tolas 

a. 

r. 

dh. 


225 

8 

14 

15 

13 0 

7 

18 

467 

10 

3 

0 


167 

11 

18 

19 

11 II 

15 

_£3 

279 _ 

13 

.5 

2 


7. Multiply 

(1) 115 tolas 7 m. 5 r. 1 dh. separately by 72 and 80. 

(2) 210 tolas 10 a. 2 r. 2 dh.132 and 143. 

(3) 22 lbs. 7 oz. 12 dwts. 20 grs.64 and 96. 

(4) 83 lbs. 17 dwts. 5 grs. .26, 131 and 257. 

8 » Divide:— 

(1) 1125 tolas 8 m. 6 r. 3 dh. separately by 132 and 144. 

(2) 1020 tolas 12 a. 4 r. 2 dh.172 and 516 

(3) 606 lbs. 40Z. 15 dwts. 20grs.131 and 500. 

(4) no lbs. 10 oz. 14 dwts. 16 grs.136 and 272. 

(5) 2025 lbs. 2 02. 18 dwts. 8 grs. by 5 fibs. 6 02. 280 grs. 

9. If 28 lbs. 9 oz. of gold be worth ^1343. 6 s. 10^., what is 
the worth of 1 ounce ? 

10 . A certain number of forks, each weighing 3 07. 5 dwts. and 
double that number of spoons, each weighing 3 oz. 10 dwts. are 
made out of 10 bars of silver, each weighing 3 lbs. 5 oz.; find the 
number of spoons. 

{Native Physician's and Apothecaries' Weights.) 

1 . Reduce to dhans : — 

25 tolas 6 m. 8 r. 3 dh.; 32 tolas 5 m. 9 r. 2 dh.; 8 tolas 7 m. 5 r. 2 dh. 
9. Reduce to tolas : — 

1224 ratis ; 13200 dhans ; 426507 dhans ; 2406 ratis. 

3 . Reduce to grains 

3 lbs, 53 19 grs.; 2 lbs. 4 dr§. 2 scr. ; 18 lbs. 2 oz. 4 drs. 2 scr. 12 grs. 

Id deduce to pounds, See .:— 

*76083 g«.; 269843 ; 93200 grs.; 51960 grs.; 17599 grs. 
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5 . Add together 


(1) tolas 

m. 

r. 

dh. 

• (2) 0, 

drs. 

scrs. 

grs. 

( 3 ) lbs. 

s 

3 

B grs. 

25 

7 

8 

3 

11 

4 

2 

n 

15 

3 

5 

1 17 

32 

5 

7 

2 

10 

3 

0 

4 

18 

10 

6 

2 5 

49 

7 

5 

2 

16 

0 

1 

14 

20 

9 

1 

2 12 

55 

3 

6 

1 

10 

0 

i 

16 

25 

7 

3 

0 18 

60 

6 

5 

3 

6 

2 

2 

18 

36 

5 

4 

1 14 

79 

4 

6 

2 


5 

1 

0 

26 

8 

6 

2 15 


6 . Perform the operation of subtraction in the following : — 

(1) tolas m. r. dh. (2) tbs oz. drs. scrs. grs. (3) tbs. f 3 B 
125 6 3 o 28 7 1 2 4 75 7 3 o 

58 7 6 2 1282 t 12 49_io 6_2 

7 . Multiply :— 

(1) 32 tolas 6 m. 8 r. 3 dh. sepaiately by 132 and 143. 

(2) 45 tbs. 7 oje. 3 drs. 2 scrs. 8 grs . 16 and 64. 

(3) 7 lbs. 63 14grs. .53, 71 and 2500. 

8 . Divide :— 

(1; 65 tolas 7 m. 6 r. 2 dh. separately by 72 and 81. 

(2) 120 lbs. 902. 5 drs. 2 scis. 12 grs.120 and 132. 

(3) 270 tbs. sf 63 2 scrs. .46, 53 and 1000 

(4) 7 tbs. by 2 3 2 3 and 1234 lbs. 68 3 by 44 tbs. 23 

9 . How many pills, each containing 6*) 2 grs. can be made out 
of 2 lbs. lij; 63 of rhubaib? 


154. To convert from one system of weights into another. 

(1) To convert Indian weight into Troy, multiply the weight in. 
tolas by 3 and divide by 8 ; the result will be the weight in oz. Troy. 
Or multiply the weight in tolas by 180 ; the result will be the weight 
in grains Troy. 

Conversely, to convert Troy weight into Indian weight,, multiply 
the weight in oz. Troy by 8 and divide by 3 ; the result will be the 
weight in tolas. Or divide the weight in grs. Troy by 180 ; the 
result will be the weight in tolas . 

(2) To convert Indian weight into Avoir., multiply the weight 
in chhataks by 9 and divide by 70 ; the result will be the weight in 
tbs. Avoir. Or multiply the weight m seers by 72 and divide by 
35 ; the result will be the weight in tbs. Avoir. Or multiply the 
weight in maunds by 36 and divide by 49 5 the result will be the 
weight in cwts. Avoir. 

Conversely, to convcit Avoir, weight into Indian weight, multiply 
the weight in Ids. Avoir, by 7 ° an d divide by £ ; the result will be the 
weight in chhataks. Or multiply the weight in tbs. Avoir, by 35 and 
divide by 72 ; the result will be the weight in seers. Or multiply the 
weight in cwts. by 49 and divide by 36 ; the result will be the weight 
in maunds. 1 
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(3) To convert tl>s Avoir, into'I^roy, multiply the weight m lbs. 
Avon by 7000 ; the result will be the weight in grains Troy. 
Conversely, to convert Troy weight into Avoir, multiply the weight 
in lbs. Troy by 144 and divide by *75 , the lesult will be the weight 
in lbs Avon. 

(4) As the weight in grains of both Apoth and Troy weights is 
the same, therefoie the one may be taken for the other. 

Ex. 1 Convert 9 cwt. 3 qrs 6 lbs into Indian weight. 

9 cwt. 3 qrs. 6 lbs. ™ 1098 lbs. = 1098 x 70 —9 ch =8540 cb. 

= 13 mds. 13 sr 12 ch Ans. 

Ex. 2. Convert 6 mds 26 sr 14 ch. into cwt, etc. (Avoir.) 

6 mds. 26 sr 14 ch. ~ 4270 ch —4270x9 -70lbs. (Avoir). 

— 549 lbs = -4 cwt. 3 qrs 17 tbs. Ans. 

Ex. j. Reduce 1 cwt. 2 lbs. ^Avoir.) to Troy weight. 

1 cwt. 2 lbs. = 114 tbs. = 114 x 7000 gi 5. Troy = 798000 grs. 

=- 138 Ills 6 pi 10 dwts . Ans. 

Examples XXXIII. 

1 . Reduce to tolas • - 

3 440 grs. ; 7 lbs 7oz. 17 dwts 12 grs. ; 16 lbs 60/ ; 20/. 5 dwts. 

2 . Reduce to grains (Troy) *— 

(1) 16 sr. 8ch. ; 25 sr. 14 ch. 3 tolas ; 1 md 5 sr. 14 ch.; 4 vis 
15 palams 2 tolas. 

(2) 8 tons 8 cwt. 98 tbs 3045 gis. ; 425 tons 19 cwt. 100 tbs. 
1502. 200grs. ; 1 cwt. l qi 25 ibs. 

3 . Reduce 2oibs. Avoir, to Troy weight; 16 dwts. to Apoth. 
weight ; 5 clrs. Apoth. to Troy weight ; 525 lbs. Troy to mds., sr., &*c. 

4. Reduce 96 tolas to os. Troy ; 37400157 grams Troy to 

(Madras) mds., vis , ; 309432159 lbs. Avoir, to mds., sr., &*c. 

5 . Reduce to mau/tds, sr , &*c. ■— 

14 cwt. ; qr. 24 lbs ; 10 cwt. 3qrs. 20 ibs.; 3 tons 12 cwt. 1 qr. 
8 lbs.; 3 tons 19 cwt. 8 lbs. ; 4 cw't. 3 qrs. 8 lbs. 

6. Reduce to tons, cwt., &'r*c .. — 

7 mds. ; 15 mds. 38 sr 12 ch.; 9mds. 7sr. 8ch. ; 10 mds. 20sr.; 
53 mds. 15 sr. ; 21 mds. 35 sr. 

7 . Reduce 11 37lbs. 60/.. Troy to lbs. Avoir./ 2 cwt. 3 qrs. I7lbs. 
and 5 cwt. 18 tbs. 1402. to Troy weight. 

8 . Convert 6 tons 10 cwt. 65 lbs. mto Madras maunds / 8 tons 
2 cwt 9 ibs into Bombay pounds ; 368 Bombay maunds and 140 
Madras maunds into tons, cw&, &*r. 

9 . How* many 2 lbs. packets of tea can be made from a chest 
weighing 7 cwt 3 qrs. 16 ft*. ? 
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10 . Each ton of <Jre obtained from a gold mine yields on an 
average 2 oz. 1 dwt 15 grs. of fine gold. How much fine g9ld will 
be obtained from 293 tons ? 

11 . How many coins each weighing 1 oz. 8 dwt. can be made 
of 770 ibs. of metal ? 

12 . A truck is loaded with 120 sacks ; each sack weighs 7 sr. 
10 ch., and contains 84 seers of grain. What is the weight of the 
whole in maunds and seers ? 

13 How many pounds Avoir arc equal to 175 ibs. Troy ? 

14 Multiply 88 ka. 12 mds 16 sr (Bombay) separately by 
99, 66 and 144 ; and 4ka 5 mds. 15 sr by 3268. 

15 . A train consists of 29 trucks of equal weight ; 9 of them 
weigh S3 tons 1 cwt. 1 qr. 3 lbs What do the rest of them weigh ? 

16 * Convert 2 qrs 16 ibs into seers , 10 cwt 1 qr. 13 lbs. into 
maunds, and 15 lbs 2 oz. 5 dwts. 2ogrs. into ibs. Avoir 

17 - Express 576 lbs. Avoir, as lbs Troy, 58 lbs. 4 oz Troy 
as Ibs. Avoir, and 16dwts. i6grs. in Apotk-weight. 

18 - Reduce 9720 grs. Troy to tolas and find how many lbs. are 
there in 12288 tolas 5 

|| • 

19 . How many times is a weight of 6 tons 7 cwt 27 lbs. 5 oz. 
contained m 159 tons 1 cwt. 10 lbs. 13 oz.? 

20 What is the whole weight of 217 waggon loads, each 
containing 3 tons 13 cwt. 3 qrs I3lbs ? 

21. 797 tons 19 cwt. 2 qrs 14 tbs. is divided among a certain 
number of people, so that each receives 5 tons 3 cwt. 2 qrs. 15 lbs. 
How many of them were there ? 

23 . 84 poor men have distributed equally among them 252 mds. 
10 sr. 12 ch. of rice ; what share will each receive ? 

23 - If 5 ka. 15 mds. 30 sr. of certain article can be bought 

for a rupee, what quantity can be bought for 2384 rupees ? 

24 . 21 tons 3 cwt. 1 qr. 17 lbs. 5 oz. 8 drs of rice are to be 

packed in bags of equal size How many bags will be required 
if each hold 24 Ibs. 6 oz. 8 drs. ? 

25 . Reduce 2457600 dhans to maunds. 

36 - Multiply 109 ka. 13 mds. 6 sr. (Madras) separately by 72, 
35 and 750 *, and 5 ka. 15 mds. 30 sr. by 4503. 

27 . Divide :— 

(1) 6 mds. 6$r. 27 ta. (Bombay) by 73. 

(2) 311 ka. 10 mds. 36 sr. 4 palafhs (Madras) by 503. * 

28 . Divide 64 ka. 7 mds. 12 sr. by 15 mds. 13 sr. (Madras). 

29 . Divide 160 ka. 10 mds. 39 sr. by 15 mds. 3 sr. (Bombay). 
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30 . If standaid gold contained 12 parts, of puie gold to 1 pait 
of copper, and -247 or. Troy were coined into 960 sovereigns ; what 
would be the weight of pure gold in a soveieign * 

31 . How many bais of gold e.uli weighing 50/1-5 dwts 21 grs 
can be made out of a h.ir weighing 88 lbs. 80/ 14 dwts 15 grs. ? 

* 32 . Find the weight of 73 non bars, each weighing 17 cwt 

2 qrs 19 tbs. 5 0/ 

33 How many bais of lion earh weighing 11 lbs 10 0/ n drs 
must be taken to make up a weight of 4 tons 8 cwt. 3 lbs 60/. 15 dis * 

34 . Express m 'Iroy weight the weight of a sihei dish weighing 

3 si. 2 poas, and of 6 sciuples of soda 

35 . Which is the hcaviei, a pound of gold 01 a pound of 
feathers ? and by how much ? 


III. MEASURES OF LENGTH. 


155. Indian Lineal Measure. 


3 Yabs 

4 Angulis 

3 Mushtis 

2 Highats or 24 angulis 

4 Hdths 

2000 Dandas or 8000 hiiths 
4 Kios 


make t Anguli 
„ 1 Musliti 

„ 1 Bighat {sfan) 

„ 1 Hath 01 Cubit 

„ 1 Danda 01 Dhanu 

„ 1 Kios or kos 

„ 1 Yo jan 


156. English Lineal Measure. 

3 Barley-corns (in length) make 1 Inch {in 01 1) 

12 Inches „ 1 Foot (ft) 

3 Feet „ 1 Yard {yd) 

5! Yards „ 1 Rod, Pole {fo ) 01 Peich. 

40 Poles, or 220 yds. „ 1 but long ([nr 't 

8 Furlongs, 01 1760 yds „ 1 Mile(wz) 

3 Miles „ 1 League {lea) 

1 ya«J=2 cubits ; 1 Haiti Gaj (N -W P ) = 33in ; i Kros=4000yds , 
1 Karam (Madras)as-3 cubits ; 1 Katin (Bomba) 1=94ft ; 1 half->ard 
1 ft 6 in 


Cloth Measure. 


In B*ng\jl. 

Anguhs make 1 Girah 

Girahs „ 1 Hath 

2 Haths or 16 girahs „ 1 Gaj 
■ In Bombay. * 
a Angulis make 1 Tasu 

44 Tasus „ 1 Gaj 


English. 


2^ Inches 

make 

1 Nail {nl) 

4 Nails 

93 

1 Quarter for) 

4 Quarters 

99 

1 Yaid ' 

3 Quarters 

99 

1 Flemish ell 

5 Quarters 

9 * 

1 English ell 

6 Quartets 

99 

1 French ell 
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i Nail=i Girah ; 1 Bombay gaj (cloth-measure)=27 in.; 

f Bengal gaj = 36 m. ■» i yard. * 


Land Measure. 

In Bengal. English. 

4 Haths make 1 Katha 25 Links make 1 Pole or Rod 

20 Kathas „ 1 Bigha 100 Links „ 1 Chain 

80 Haths „ 1 Rasi 10 Chains „ 1 Furlong 

In the N.-W.P., 3 Ilahi Gaj = 1 Bans or Ganteh and 20 Bans= 1 Jarib. 

The following measures arc sometimes used >— 

1 Inch— 72 po.nts — 12 lines ; 1 Palm=3 in. ; 1 Hand=4 in. (for 
measuring horses) ; 1 Span —9 in. ; 1 Cubit = i8 in. ; 1 Pace=2y ft. 
(military) = 5 ft. (geometrical); 1 Fathom = 6 ft. ; 1 Cable’s length 
= 120 fathoms; 1 Knot (nautical) = 6080 ft. ; 1 Degtee of Latitude 
= 60 Knots ; 1 Chain = 4 poles = 22 yds ; 80 Chains=i mile. 

157 To reduce poles to yards, we have to multiply by 5^ ; but 
since 5x yds is 11 half-yards, we multiply the poles by ri, and divide 
the product by 2. In the converse operation, to divide by 5^, we 
multiply the yards by 2, and divide the product by 11. The re¬ 
mainder in each case is half-y.ud, and note that 1 half-yd. is ft. 
— 1 ft. 6 in Also, in reducing miles and furlongs to yards, multiply 
by*1760 and 220 respectively, unless prevented by the form of the 
question. To reduce yards to miles, divide by 1760. 

Note. 1 half-yd. = 1 ft 6 in. Also 1 po. = 5 yds. 1 ft. 6 in. 

Ex. 1 . Reduce 9 mi. 4 fur. 23 po. 4 yds. 2 ft. 9 in. to inches. 
mi fur. po. yds. ft. in. 


9 4 23 4 29 

76 fur. 

40 

3063 po. 

11 

2)33693 half-yds. 

16840 yds. + i half-yd. 


or 16846 yds. 1 ft. 6 in. 
4 yds. 2 ft. 9 in. 
16851 yds. ~Vft. 3 in. 
3 

50554 ft. 

12 

606651 in. Afis. 


Ex. 2 Reduce 3126749 inches to miles, &*c. 

12) 3126749 in 

3 ) 260562 ft...5 in. the result 

86854 yds. 

_2 

11) 173708 half-yards. * 

40) 15791 po...7 half-yds. [for 7 half-yds.=3!yds.* 3yds. 1 ft 6in.} 
8 ) 394 fur...31 po. 

49 mi...2 fur. 


= 49 mi. 2 fur. 31 po. 7 half-yds. 5 m. 
= 49 mi. *2 fur. 31 po. 3 yds, 1ft.11 in. 
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Examples XXXIV. 

« # 

1 . Reduce fi) to haths or cubits and (li) to angulis :— 

15 kros 1008 dandas ; 6 yo|an 2 kros 1780 dandas ; 20 bi. 

4 kat ; 25 bi 15 kat 3 t ubits ; 10 kros 875 dandas 3 haths 

2 . Reduc e to gaj, &*c. :— 

34256 angulis ; 94605 girahs ; 420367 angulis ; 7035 girahs. 

3 . Reduce to inches - 

(ij 3 fur. 135 yds. 4 m ; 5 mi 200 yds. 3 in. 5512 yds 2 ft. 9 m ;4 lea 

(2) 2 mi 7 fur 15 po 1 yd 1 ft. 6 in 513 lea. 1 mi. 4 fur 37 po. 1 ft 8 in 

(3) 31 mi. 4 fur 115 yds 1 ft. 8 in. ; 25 mi 6 fur 17 po. 4 yds. 3 in. 

(4) 25 mi. 459 yds. 31 in ; 25 fur 39 po. 3 yds. 2 ft. 8 in. 

4 Reduce 7 mi 5 fur. 32 po 4 yds to yards ; 2 lea. 2 mi 7 fur. to 
yards ; 5 mi 3 fur 208 yds. 1 ft. to feet , 15 nn. 5 fur. 31 po to poles. 

5 . Reduce to miles, t~*i .— 

0) 57383 yds 5 1847638 ft ; 268543 m. ; 304935 ft J 53628 ft 

(2) 1081080 in ; 231031 yds ; 517900 m ; 36090 ft ; 2000000 in. 

6 Reduce 183810 ft. to leagues ; 152017634 in to miles 

7 . Reduce — 

(1) 20 yds. 3 qrs 1 nl. to nails. (2) 5 miles to fathoms. 

(3) 35 ells 4 cps to nails (4) 16 ells 1 qr 3 nls t in. to in. 

(5) 500 fathoms to yards. (6) 5 furlongs to fathoms. 

(7) 35 kros to 1 ubits. (3) 5 miles to links. 

(9) 1 gaj 1 hath 1 girah to angulis (10) 16 haths 9 in. to feet 

8. Reduce •— 

(1) 2897 in of cloth to yards (2) 567912 cubits to bn; has, Sn^c 

(3) 201494 jabs to dandas. (4) 74310 tasu to gaj, &*c. 

(5) 25 kros to miles and yards. (8) 76 miles to kros and haths 

(7) 1 kros 1999 dandas 1 gaj 1 hath 7 girahs 2 angulis to angulis 
9 Add together — 


(1) yds 

ft 

in. 


(2) po yds. 

ft. 


in. 

(3) 

mi fur. 

po. 

yds 

2t 

22 

2 

7 


7 

J 

1 


11 


14 


17 

54 

1 

9 


12 

2 k 

2 


4 


23 

5 

33 

4 

67 

2 

10 


9 

4 

0 


7 


37 

1 

24 

5 

H 

85 

0 

11 


O 

3 t 

1 


9 


43 

7 

3i 

92_ 

1 

3 


IO 

1 

2 


8 


75 

6 

36 

2 k 

(4) mi. 

po. 

vds. 

w 

in 

(5) yds. 

qrs 

nls. 

(6) 

ells 

qrs. 

nls. 

3 

84 

<1 1 

7 

25 

-s 

a 


2 



35 


2 

3 

12 

113 

0 

9 

m 37 

0 


3 



42 


4 

5 

6 

0 

4 ± 

11 

54 

1 


r 



37 


2 

2 

3 1_ 

44 

j 

8 

49 

2 


3 



25 


4 

3 
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10 . Perform the operation of subtraction in the following : - 

(i) mi. fur. po. (2) far. po. ydst (3) mi. po. yds. (4) yds. qrs. nls. 
24 07 6 37 4 600 18 a o 

JJ__ 5 l ? 5 _I«_ 4 t 3 37 8 3 3 

11 . Multiply 

(1) 5 fur. 78 yds. 2 ft. 7 in. by 56 ; 42 yds 2 qrs. 2 nls. by 40. 

(2) 13 lea. 2 mi 6 fur 25 po. separately^ by 43 and 97 

(3) 25 mi 6 fur 23 po. 3 yds 2 ft 8 in .56 and 83 

(4) 20 dandas 1 hath 7 girahs .4, 5 and 12 

12 . Divide - 

(1) 3 l 79 lea. 1 mi 5 fur. 16 po. by 46 ; 485 yds 3 qrs. 3 nls. 2 in. by 1 r. 

(2) ‘'478 mi 6 fur. 19 po. 2 yds. 1 ft 10 in. separately by 96 and 4397. 

(3) 679 mi. 7 fur 125 yds. 2 ft. 6 in . ... n and 120 

(4) 275 dandas i gaj 4 girahs .3, 5, 10 &. 12 

(5) 1027 mi 1 fur. 6 po by 17 nn 5 fui 27 po 

13 If 67 pieces of cloth measure 2335 yds 2 qrs 7 in., what 
is the length of 1 piece ? 

14 . If a person complete a journey of 422 nn. 3 fur. 38 po. 
in 37 days ; what distance does he travel per day?. 

15 . Find the aggregate of 4 kies 1 gaj 1 ha 7 gir. ; 5 kros. 
1978 dan 4 gir. ; 2 kios t^o dan 1 gaj 1 ha. 2 gir ; it kros 25 dam 
1 ha. 5 gir. and 6 kros 1 gaj 3 gir. 

16 . How many lengths each equal to 9 po. 3 yds. 1 ft 3 m 
will make up 1 mile 6 fur. 26 po. 4 yds. 2 ft 9 in ? 


IV. MEASURES OF SURFACE. 


158. Land Measure in Bengal. 


20 Square cubits or Gandas make 1 Chhatak 

^ if . \ t r 11 


16 Chhatalcs 
20 Kathas 




1 Katha 

1 "Ricrhfl. 


In N.-W I*. 

20 Kachvansi make 1 Bisvansi 
10 Bisvansi ,, I Bisva 
20 Busvas ,, 1 Bigha 

In Bomk\y. 

^9/4 Square cubits make 1 Kathi 


20 

Kathis 


r Pand 

20 

Panrls 

n 

1 Bigha 

6 

Bighas 

n 

1 Rukeh 

20 

Rukehs 

* 9 

1 Chahur 


In Punjab. 

9 Sarsi make r Marla 

20 Marlas ,, 1 Kanal 

4 Kanals ,, 1 Bigha 

2 lJighas ,, 1 Ghuma 

In Madras. 

144 Sq. Inches make 1 Sq. ft 
2400 Sq, feet ,, 1 Ground or 

• Manai 

24 Grounds ,, 1 Cawtty 

484 Cawmes ,, 1 Sq mile* 
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i Bengal Bigha= 1600 sq. yds. ; 1 N.-W. P. Bigha=3025 sq. yds.; 
1 Punjab Bigha=i620 sq. yds.; f Bombay* Bigha=3927 sq. yds. 
Also 1 .Madras Cawny=6400 sq. yds, = 4 Bengal Bighas. 


^ 9 . 


English Square Measure. 


144 Square Inches (sq. in ) make 1 Square Foot (sq. ft.) 


9 Square Feet 
30} Square Yards 
40 Square Poles 
4 Roods or 4840 sq. yds. 
640 Acres 

10,000 Sq. links make 1 Sq. chain 
10 Sq. chains „ 1 Acre 


1 Square Yard (sq yd.) 

1 Square Pole (sq. po.) 

1 Rood (ro.) 

1 Acre (ac.) 

1 Square Mile (sq. mi.) 

484 Sq. yds. make 1 Sq. chain. 
100,000 Sq. links... 1 Acre. 


A Rod of B rick work = 2 72 i sq. ft. A Rod of Building = 36 sq. yds. 
A Square of Flooring, Roofing, &c.—100 sq. ft. A Yard of Land —30 ac. 
A Hide of Land=100 ac. One sq. chain = 10,000 sq. links. 

4oac.-=i2i Bengal Bighas ; 500.-8 N.-W.P. Bighas ; 81 ac. = 242 
Punjab Bighas ; 160 ac =121 Madras Cawmes. Also 1 sq. mi.= i936 
Bengal Bighas=i024 N.-W P. Bighas=484 Madras Cawmes. 

160 . To reduce square poles to square yards, we have to multi¬ 
ply by 30! ; but since 30 J sq yds is 121 qi. sq. yds., we multiply 
the sq. poles by 121 and divide by 4. In the converse operation, 
to divide by 30I, we multiply the sq. yds. by 4 and divide by 121. 
The remainder in each case is qr.-sq. yds. and note that 1 qr.-sq. yd. 
is 2| sq. ft —2 sq. ft. 36 sq. in. 

Also in reducing acres and roods to sq. yards, multiply by 4840, 
and 1210 respectively, unless prevented by the form of the question. 
To reduce square yards to acres, divide by 4840. 

Note. 1 qr.-sq. yd. — 2 sq ft. 36 scj. in. ; 2 qr.-sq. yds. = 4 sq. ft. 
72 sq. in. ; 3 qr.-sq. yds. = 6sq. ft. 108 sq. m. Also 1 sq. po. = 3o sq. yds. 
2 sq. ft. 37 sq. in. 


Ex. r. Reduce 3 ac. 2 ro. 23 sq. po. 10 sq. yds. 8 sq. ft. 18 sq. in. 
fo sq. inches. 


3 ac. 2 ro. 23 sq. po. 10 sq. yds. 8 sq. ft. 18 sq. in. 


4 

14 ro. 

40 

583 sq. po. 
I 2 l 


17646 sq. yds. 5 sq. ft. 126 sq. in. 

_ 9 

158819 sq. ft. 

144=12x12. 


4)70543 2 2870062 sq. in. Ans , 

*7635 sq. yds.+ 3 qr.-sq. yds. 

17^35 sq. yds. 6 sq.fWo8 sq. in. 

__io_ _ w 1 8 

1764$ sq. yds. 5 sq.ft. 126' sq. in. 
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E.i. 2. Reduce ^532482 scj. inches to acres, 
f12)9532482 sq. in. 

44 \ i 2) 79437 3-•-6 1 

9) 6619 7 sq ft. 91 114 SL ^ m ' 


the result 


7355 sq. yds 2 sq ft 
4 


f n )2942° (jr.-sq yds 

I”)^ ‘ ~ 


= 1 ac. 2 1*0. 3 sq. po.17 qr.-sq. yds 
2 sq. ft. 114 sq. in 


= [ ac. 2 ro. 3 sq 
2 sq 


jj 1 ? qr.-sq. yds. +2 sq. ft. 114 sq m 


. po. 4 sq. yd-?. 
. ft. 36 sq. in. 


674 .6 

4,o) 24,3 ^1* PO- 
4) 6 ro.. 3sq. po. = iac. 2ro 3sq.po. 4sq. yds. 5sq. ft. 6sq. m. 

1 ac...2 ro- 


Examples XXXV 

1 . Reduce to gandas or square cubits :— 

5 bi. 3 kat. 6 ch. ,* 45 bi. 9 kat. 7 ch. ; 25 bi. 15 kat. 4 ch. 15 ga ; 
135 bi. ir kat. ; 425 bi. 17 kat. 13 ch. 17 ga. ; 29 bi. 17 kat. 

2 . Reduce to bighas :— 

357628 ch. ; 10486 ga. ; 8326675 sq. cubits ; 4675900 ga. ; 125720 ch 

3 . Reduce to kachvansi * — 

24 bi. 15 bisv. \ 136 bi. 14 bisv. 17 bisvansi ; 86 bi. 7 bisv. ; 423 bi. 
10 bisv. 12 bisvansi 15 kachv 

4 . Reduce to squat c inches: — 

8 sq. mi. 340 caw. ; 15 sq. mi. 285 caw. 12 grounds ; 25 sq. mi. 375 c aw. 
20 grounds 1452 sq ft. ; 3 caw. 13 manies 5 sq.ft. 

5 . Reduce" to sq. ktiram or sarsai :— 

26 ghm. 1 bi. ; 42 ghm. 1 bi 3 lea. 15 marlas ; 42 bi. 2 ka. 4 sar. 

6. Reduce to katkis •— 

163 bi. 7 pands 3 ka. ; 4 clia. io 3 bi. 15 pands ; 42 bi. 112 ka. 

7 . Reduce :— 

(r) 246053 kachvansi to bighas (2) 34512876 ka this to bighas. 

(3) 43276850 sq. in. to cawmes. 60 403207654 kathis to chahurs . 

(5) 1130692 manies to sq. miles . (6) 8740361 sq. sarsai to ghumas., 

8- Reduce to sq. inches ■— 

(1) 17 sq. yds. 8 so. ft. ; 3 sq. yds. 6 sq. ft. 75 sq. in. : 29 sq. yds, ; 

54 sq. yd*. 8 sq. ft. 104 sq. in. ; 3 ro. 17 po. 21 sq. yds. 8 sq. ft 

(2) 17 ac. ia po. ; 1 ac. 2 ro. 3 po. 4 sq. yds. ; 3 ro. 22 po. 21 sq. yds. 

8 sq. ft. 116 sq. in.: 56 ac. 2 ro. 25 po. 37 sq. yds. 5 sq. ft 73 sq. i&. 

(3) 38 ac. 2ro. 35 po. ; 324 sq. po.; 3 sq. mi. ; 4 ac. 26 po. ; 42 ac. 

ft. Reduce to acres :— ^ . , 

(*) io?53 sq. po. ; 13678 sq. yds. ; T70184 sq. ft } 82973*,«a. pa ; 
895487 sq* yds.; 2709437 sq. ft. 

8 
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(z) 123456789 sq.m. ; 94501362 sq in. ; 455462764 sq.m.; % 
72013512032 sq. in ; 355433°o5 SC P m - 

10 . * Reduce •— 

'1) 14 ac. to sq. links. (2) 1803 ac. to sq. miles. 

(3) 5200000 sq yds. to sq. miles. (4) 428 sq. chains to sq. inches 

7 5) 5621 sq. po. to sq. chains. (6) 535 sq. miles to bighas. 

11 . Reduce (Bengal bighas) — 

5445 bighas to acres ; 25(10 ac. to bighas ; 9680 bi. to acres , 
14400 ac. to bighas ; 7260 bi. to at res , 92360 ac. to btg/tas. 

12 . Reduce : 629200 Bengal bighas to N.- IV. P. bighas ; 9720 
Bengal bighas to Punjab bighas ; 320780 Bengal bighas to Madras 
Caw me s ; 768000 N.-W. P bighas to Bengal bighas and 28800000 
Punjab bighas to Bengal bighas. 



13. 

Add together .— 









' 0 

bi. 

ka. 

ch. 

(2) sq yds 

sq.ft. 

sq in. 

( 3 ) 

ac. 

ro. 

po. 


30 

15 

10 


32 

2 

98 



29 

3 

28 


19 

17 

12 


12 

8 

120 



35 

3 

35 


25 

18 

)3 


19 

7 

47 



45 

0 

25 


3 i 

12 

15 


23 

6 

135 



17 

1 

20 


28 

8 

9 


45 

7 

_«5 



19 

2 

f6 

( 4 ) 

ro. sq po. 

sq.yds. 

(5) ac. 

ro. po 

sq.yds. 

(6) 

ac. 

po. sq.yds. 

sq ft. 

sq in. 


74 

19 

1 5 

35 

I 23 

12{ 


25 

11 

0 

8 

23 


6 

34 

Hi 

9 

2 15 

27 i 


36 

39 

11 

0 

136 


17 

0 

27 t 

11 

1 24 

11 


7 

0 

27 

6 

0 


2 3 _ 

39 

I6J 

42 

0 35 

2l 


18 

20 

23 

7 

94 


14. 

Perform the following subtractions 

— 





'0 

bi. 

kat. 

ch. 

(2) : 

ac ro 

po. 


( 3 ) 

ac. 

ro. 

po. sq.yds 


125 

8 

9 


96 1 

»9 



45 

1 

29 

25 i 


76 

12 

*3 


29 3 

39 



39 

_ 3 _ 

18 

2 7} 


16. 

Multiply 

— 










\ 1) laobi. I4kat 10 ch. by 49 ; 125 bi. I5kat. 12 ch. by 154. 

(2) I7ac. 1 ro. 31 po. by 72 ; 2 ro. 27po. 15 sq yds. 8 sq.ft, by 6 and by 10. 
3) 37 ac. 3 ro. 19 po. 28 sq.yds. 4 sq.ft. 163 sq.ln. by 8 and by 75. 

16 . Divide :— 

(1) 112 bi. i8kat. 14 ch. by 99; 1 539 bi. I 5 kat. 7 ch. by 102. 

(2) 8261. i6kat. 12 ch. by 73 ; 130 ac. 1 ro. 28 po. by 120. 

(3) 854 ac. 3 ro. 27 po. 8 sq.yds. 8 sq.ft. 45 sq.m, by 9 and by 246. 

<4) 166 ac. 2ro. 6 po. 30 sq.yds. 5 sq.ft. by 7ac. 38 po. 17 sq.yds. 

• I sq.ft. ; 935 bi. I2iat. 12 ch. by 55 bi. 12 ch. 

17 . How many allotments each equal to 2 ro. 5 po. 13 sq.yds. 

6 sq.ft. 108 sq.in. can be formed out of 158 ac. 2 ro. 20 pa ? 

• r 
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ia «A certain district contains 514164 ac. and another 95805 ac. 
How many sq. miles does the one contain more than the other ? 

V. MEASURES OF SOLIDITY. 

161. Bengal Measure of Solidity. 

13824 Cubic Angulis make 1 Cubic Cubit or C. hath. 

8 Cubic Cubits „ 1 Cubic yard. 

8 Cubic yards or 64 cub. cubits „ 1 Chouka. 

162. English Measure of Solidity. 

1728 Cubic Inches {cub. in.) make 1 Cubic Foot {tub. ft.) 

27 Cubic feet „ 1 Cubic yard {cub.yd.) 

t Cub hath= 5832 cub in. A Load of rough Timber —40 cub. ft. 
A Load of squaied Timbei = 50 cub ft. A Ton of Slnpping=42 cub.ft. 
A Stack of wood= 108 cub ft. A Cord of wood = 128 cub ft. 

Examples XXXVI. 

. 1 Reduce to tub. tubi/i • - 

42 choukas 54 cub. cubits ; 87 choukas 62 cub. cubits \ 

146 choukas 32 cub. cubits ; 144 (houkas 

2 . Reduce to cub. in. • - - 

24 cub yds. 7 cub ft. 144 cub in. ; 18 cub. yds. 1274 cub. in. ; 
12 cub.yds. 23 cub ft ; 23 cub yds. 1000 cub.m. 

3 . Reduce to cub. yds. •— 

200000 cub.m. ; 138297 cub.in. ; 141721 cub m. ; 863005 cub.in. 

4. Reduce to choukas :— 

36248742 cub. cubits ; 43o8756cub. cubits ; 862097 cub. cubits. 

5 . Reduce 1053 choukas 28 cub. cubits to cubic angulis. 


6 . Add together :— 


(1) Chouka cub.yds. 

cub hath. (2) c 

yds. 

c.ft. 

c in 

(3) c.yds. 

c.ft. 

c.in. 

18 


6 

4 


53 

7 

1249 

328 

15 

323 

27 


5 

7 


27 

23 

472 

237 

19 

484 

134 


4 

5 


29 

16 

I3&* 

785 

10 

1259 

49 


3 

2 


45 

18 

1186 

546 

O 

342 

254 


3 

6 


33 

9 

1324 

729 

11 

1075 

7 . Perform the following subtractions 

• | t . 

* 




(i) cyd^. 

c.ft. 

c.in. 

(2) 

c.yds. 

c.ft. 

c m. 

(3) c.yds. 

C.(C 

c.in. 

49 

IS 

542 


150 

0 

( 

3 

527 

0 

I 

39 

23 

7 36 


59 

25 

IO0I 

279 


259 



ii6 


ARITHMETIC. 


& Multiply: , t 

(1) 2 cub. yds. 5 <ub. ft. 704 cub in. b> 11 and by 23. 

(2) 275 cub. yds. 17 cub. ft. 125 cub. in. by 56. 


9 . Divide : 

(1) 372 cub. yds. 1236 cub. in by 64. 

(2) 6739 cub. yds. 2 cub ft. 46S cub. in. by 19 and by 509. 

(3) 188091 11b. yds. uub. ft. 1156011!). in. by 72302!). yds. 11c ft. 84c in 

10 . A certain number of bins, each containing 8 cub. \ds. 
152 cub. in., contain 1512 cub. ft. 1064 cub. in. ; find the number 

VI. MEASURES OF CAPACITY. 


163. 


1st Tables of Corn or Dry Measure. 
Indian 


BENGAL MK\SITRK 
5 Chliataks make r Kunka 
2 Kunkas 
2 Khunchis 
2 Reks 
2 Palis 
2 Doans 
8 katis 
20 Arhif 






16 Bishes 
16 pa. or 8clo. 
20 Doans 


r} 


1 Khunchi 
1 Rok 
1 Pah 
t Doan 
1 Kati 
1 Aihi 
1 Pash 
1 Kahan 
1 Maund(///^.) 

1 Silt 


In Bengal, lime is measured 


Bomp.w Mf.asurf. 

36 Tanks make 1 lipau 

2 Tiparis „ i Seei 

4 Sects „ 1 Payli 

16 Paylis „ 1 Phara 

8 Pliaias „ 1 Kandi 

25 Phaia-> „ 1 Muda 

Madras Measurf. 

5 Ollaks make 1 Paddi 

8 Paddis „ i Markal 

5 Markals „ 1 Phaia 

80 Pharas „ 1 Garce 

thus 


6 Pharas « 5 cub. hath 
= 750 cub. in 

2 Quarts ( qt) make 
*2 Pottles or 4qts. „ 

2 Gallons 


1 Phara — 27' x 20' x 9' , 


w 

)» 

>» 


80 Pliaias — 100 mds. ; 1 maikal (Madias 


English, 

f Pottle {pot.) 

1 Gallon, (gal.) 

1 TT‘c£7/^’-) 

1 Bushel (bin.) 

1 Strike (str.) 

\ Coomb (to.) 

1 Quarter (qr.) 

1 Load (Id.) 


Co \l Measure. 
Pecks make 1 Bushel 
Bushels „ 1 Sack 

12 Sacks or 
36 bus. 


4 

3 




1 Chaldron 


4 Pecks 
2 Bushels 

4 Bushels 
2 Coombs orJJbus. 

5 Quarters 

2 Loads or ioqrs. „ 1 Last. 

A gallon (Imperial) contains 277*274 cub. in. ; hence a bushel (Im¬ 
perial) consisting of 8 gallons, contains 8 x 277*274 or 2218*102 cub. m. 

164. 2nd* Tables of Liquid Measure* 

Indian. 

4 ChhataksJ) make 1 Pda 

4 Pdas „ 1 Seer 

40 Seer# „ 1 Maund 
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The weight of a seer for this measure varies in different localities 
fiom 40 tolas to 112 tolas. * 


English. 


Wink Measure. 


4 

*9 


Gills {gil ) make 1 Pint {pi.) 

1’inU ,, 1 ( t >uart {gt ) 

4 Quarts ,, 1 Gallon ignl) 

Gillons ,, r Hogshead {hhd ) 

or 126gallons/ ” 1 (/“tO 

2 Pipes ,, i Tun 

10 Gallons—i Anker 
18 Gallons -1 Runlet 
42 Gallons = i Tierce 
84 Gallons or 2 Tierces —I Puncheon 


Aie am) Peer 


2 

4 

36 , 

l 


Pints make 
(Quarts ,, 

{Gallons ,, 
Parrels or 1 
54 gallons J ” 
2 Hogsheads ,, 

2 Putts ,, 

0 Gallons — 
iS Gallons ^ 


Measure, 
t Ouart 
i Gallon 
I Barrel (oar.) 

i Hogshead 

i Putt 
i Tun 
i Firkin 
I Kilderkin. 


A pint of pure water w ejgha_£LjamindL. and, a, quarter* 
ihcietore a gallon of distilled water weighs lolhs. (Avoir.), when the 
barometer is at 30 in. and the air at a temperatuie of 62° Fall, 
thermometer lienee the weight of a ruble foot of water is very 
nearly 1000 0/ (Avoir.) 


165. English Apothecaries’ Measure. 

• 

60 Minims (//;.) 01 drops make 1 Maid Dram {//. dr.)f*1 

8 Fluid Drams „ 1 Fluid Ounce (//. os.) 

20 Fluid Ounces „ ) Fluid Pint (O; Octarius.) 

8 Pints „ 1 Gallon (C; Congtus.) 

A tea-spoonful — t fluid dram. A desert spoonful —2 j fluid drams. 
\. tabic-spoonful —4 fluid drams. 1 Muid ounce --1 ounce (Avoir.) 


Examples XXXVII. 

1 . Reduce to chhataks : 3 mds. 3 do. 2 pa. 3 eh. ; 1 md. 3 da 

1 khun.; 8 kah. 14 bis. 16 arh. ; 125 mds. 6 do. j pa. 1 rek. j 14 kali. 
10 do. ; 17 salts 58 pa. 2 reks. 

2 . Reduce : 3842 ch. to utaunds ; 201372 kunikas to mounds ; 
48762035 ch. to mauttds ; 467032000 ch. to kalian r; 246780 reks to 
maunds ; 346780 khun. to doans. 

3 . Reduce : 125 pharas to tanks ; 4x6 mudas to tanks j 1 ka. 
3 ph. 5 paylts 1 tipari 26 tanks to tanks ; 6932843 tiparis to mudas ; 
54038764 tanks to kandis. 

i. Reduce : 205 pharas to oltaks ; 1 garce 45 pharas 2 markals 

2 paddis to oltaks ; 28 pharas 4 markals 54 ollaks to ollaks j 

256284 ollaks to garers ; 123456 ollaks to pharas ; 2368 paddis to 
pharas ; 987600 ollaks to markals. ^ # 

5 . Reduce to gallons : 2 qrs. 7 bus. 2 pks. ; 3 Ids. 3 qrs. 3 pks.; 
54 qrs. 7 bus. 6 gal. ; 64 lasts 1 Id. 3 qrs. 7 bus. 1 pk. 
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6. Reduce to quarts : 25 qrs. 2 bus. 2 pks. ; 7 Ids. 2 co. 3 pks , 
17 lasts 1 qr. 7 pks , 356 qrs. 7 bus 2 pks. 1 ga!. ; 3 Ids. 3 bus. 

7 . Reduce: 598712 gals to quarters', 800574 bus. to lasts , 
205634 qts. to coombs ; 986753 strikes to quarters 

8. Reduce to loads : 89765 pks ; 56789 pts.; 356187 qts.; 1000000 
pks. ; 97324 pts ; 4357 gals. 

0 . Reduce to gills 1 hhd 35 gals. ; 5 pipes ; 2 pipes 7 gals. 
1 qt. ; 3 tuns 1 hhd. 57 gals. ; 27 tuns 1 pipe 1 hhd 54 gals. 1 qt. 1 pt 

10 . Reduce to pints 2 qrs. 1 gal. : 2 qrs. 5 bus. 3 pks. 1 gal. , 
987 bar. 25 gals 3 qts 1 pt ; 21 tuns 3 hhds. 54 gals. 2 qts 

11 . Reduce 8 gals. 2 fi 07 to jl. drams , 5 C. 7 O. 17 fl o/- 
5 fl. dr. 45 m to minims ; 3 O. 2 fl. or. 40 m. to mint ms. 

13 . Reduce • 56321 pts. to pipes ; 1000000 qts. to tuns ; 5279 pts 
to gallons ; 62741 gills to gallons ; 3720812 gills to quarters. 

13 . Reduce 84381 pts. to tuns ; 24357 gills to pipes ; 9000 gals 
to butts ; 58428092 gills to lasts ; 5849206 qts. to hogsheads. 

14 Reduce to gallons. 882743 minims ; 58428092 minims. 

15 . What is the weight of 14 gals. 3 pts. of water in Avoir. ? 

16 . What is the weight in kandis of 256 pharas of lime ? 

17 . What is the weight of 12 cub yds. 12 cub. ft of watet in 
tbs. Avon. ? In 250 packs of wool, liov\ many tons ? 


18 . Add together - 


mds. 

do. 

recks 

(2) gals. qts. pts. 

gils. 

(3) qis. bus pks. g 

ak 

*45 

6 

3 

57 

O 

i 

** 
j 

19 

6 

** 

j 

i 

47 

5 

2 

38 

1 

1 

2 

38 

7 

1 

] 

258 

4 

1 

45 

*■> 

0 

3 

11 

4 

3 

0 

96 

7 

2 

26 

3 

0 

3 

4 

7 

3 

i 

74 

0 

1 

18 


1 

0 

32 

5 

2 

0 

gals. 

qts. 

pts. 

(5) Ida. 

qrs. 

bus. 

(6) C O. fl 

oz. 

fl dr 

m 

49 

3 

I 

13 

4 

7 


3 5 

18 

7 

10 

34 

1 

0 

24 

3 

4 


7 

*3 

1 

45 

25 

0 

I 

37 

4 

0 


1 4 

9 

3 

15 

5* 

3 

I 

43 

2 

I 


2 0 

19 

5 

20 

3° 

l 

0 

*8 

3 

6 


3 

5 

6 

30 


19 Perform the follow ing subtractions 

(1) gals. qts. pt. gils. (2) gals. qts. pt. (3) tuns. hhds. gals, pts 
57 2 * 1 2 240 o o 2200 

26 3 j 3 140 31 1 3 32 4 

<4) Ids qrs. bus. pks. gal. (5) bus. pks. gal. (6) C. O. fl.oz. fl.dr. m. 
7 ‘3 5 2 o *57 10 6 3 is 1 15 

1 4 7 3 1 39 3 1 2 6 _17_ 5 _ 4 ° 


t 
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20 . Multiply •— 

(1) 15 qrs. 6 bus 3 pks. 1 gal.'separately by 54 and 111 

(2) 27 gal. 3 qts 1 pt. 3 gds. .36 and 236 

21 . Divide - 

CO 5863 gals. 3 qts. 1 pt. 3 gils. separately by 8 and 75. 

(2) 6564 Ids. 1 qr. 4 bus 2 pks. i gal. ... ... 5 and 67. 

(3) 739 qrs>. 4 bus. 2 pks. 1 gal. by 11 ; 244 qrs 3 bus. 1 pk. b> 

3 qis. 3 pks. ; 7 O. 11 fl.oz 6 fl.dr 20 m by 10 

22 . How many sacks of corn can be filled out of a bin con¬ 
taining 52 qis., if each sack hold 3 bus. 1 pk. ? 

23 . How long will a butt of beer last a man who drinks 2 qts 
1 pt. daily ? 

24 . A dishonest inn-keeper buys 2 pipes of 'vine, and mixe*. 
1 qt 1 pt. of water with e\eiy 3 gallons of wine How many gallons 
will he have to sell ? 

25 . How many jars, each containing 2 gals. 3 qts. 1 pt. 3 gils 
tan be filled out of a cask containing 285 gallons ? 


VII. MEASURES OF TIME. 
Indian Measure of Time. 


166. 

■ 

60 Anupals ( anu .) 

60 Ilipals 
60 Pals 

7'r Dandas or 3 houis 
8 Pi altars 01 Oo dandas 
7 Dins 
15 Dins 


1 Bipal {bip) 
f Pal {pal.) 

1 Danda {(/an .) 
r Prahai (pr.) 

1 Din 01 day {da ) 

1 Saptaha (sap ) 

1 Paksh i (pak ) 

1 Mas or month {mu ) 

1 Batsai of year (ba ) 

1 Yuga. 

A chandra mas 


30 Dins 01 2 pakslias 
12 Masas 
12 Batsars 

2j- Dandas=i Ghanla , 1 Danda-24 minutes, 
(lunar month) = 29l days, nearly. 


make 


167 English Measure of Time. 


60 Seconds {sec. 01 i c ) 

make 

1 Minute {mitt, or i m ) 

60 Minutes 


1 Hour (//r) 

34 Hours 


1 Day {da.) 

7 Days 

J 5 

1 Week {wk.) 

365 Days 

*5 

1 Year \yr.) 

100 Years 

>» 

1 Century. 


A month = 30 days. A year=4 quarteis = 12 calendar months *9 
52 weeks. 

A fortnight =.2 weeks. A month i i=4 weeks. A Le 3 p-yeai» 
366 days. Each day is considered to commence at midnight. 
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168 . The number of days in the Calendar Months are recollect¬ 
ed by means of the following lines . * 

Thirty days hath September, 

April, June and November ; 

Februniy has iwenty-eight alone, 

And all the rest have thirty-one ; 

Hut leap-year coming once in four, 

February then has one day more. 



Bengali Months. 


English Months. 


T. 

Baisakh 

() 

j. 

January 

= 3i 

day 

-* 

•m • 

Jaistha 

( tell ) 

2 . 

Fcbi uary 

= 28 

>» 

3- 

Asharh 

() 

3- 

M arch 

= 31 

M 

4- 

Srdvan 

(W*l) 

4- 

Apr.l 

= 30 

» 

5- 

Bhadra 

( «T7 ) 

5 

May 

= 31 

s> 

6 

Aswin 

(‘atfast) 

6 . 

June 

= 30 


7- 

Kdrtick 

(*ift*) 

7 

July 

= 3i 


8 

Agrahayan 

() 

t* 

August 

=--31 

» 

9- 

Pous 

(enfa) 

9- 

September 

= 30 


10 . 

Magh 

( 

10 

October 

= 3i 


11 . 

P’algoon 

() 

11 . 

November 

= 30 

%» 

12 . 

Chaitia 

(teat) 

12 . 

December 

= 3i 



Mahomedan Names . Maliaram Safar Raviulauyal 

;flf«S«l^ii« 9 f),Ravidssani Jamadiyal-auyal ( 3 fRT ^t$*«T), 

Jamadiyassani ( 9 Dltf® 3 PlHlf*), Rajab (Its?*!), Saban (*ft^ s 0 , Ramjan 
Saoyal (‘K'Set® 0 , Jelkad (C«ap*^), and Jelliajja (»3i$^). 

A Bengali month is generally supposed to consist of 30 days ; 
but this is not strictly correct. Some months are 29 days, some 30, 
some 31 and some 32. 

The Hindu Calendar. 


169 . The Hindu Chandra Batsar (Lunar year) consists of 
354 days 8 hrs. 48 mm. 57 sec. It is therefore shorter than the Saur 
Batsar (Solar year) by 10 days 21 hrs. 23 min. 12 sec. After a period 
of 32^ months the difference amounts to a month ; consequently to 
make the Lunar-year system coriespond withlhc Solar-year system, a 
month is intercalated on the occurrence of two conjunctions of the Sun 
and Moon in the same sign of the Zodiac. The intercalated month 
and the month preceding it go by the same name. The intercalated 
month is called Mala or Intercalary Mas. This is done in those 
parts of India where the lunar year and lunar month are reckoned. 
Wi Bengal, where solar year and solar month are reckoned, a month is 
reeled m a period of every lunar months as unfit for any religious 
festival, 1I1 order to make th*religious festivals of particular months 
recar m thole months. The rejected month is called Mala Mas . 
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Tins English Calendar. 

170 . The interval of time between two passages of tlje Sun 
across the meridian of any place when taken at its mean magnitude, 
i*> termed a day or a mean solar day , which is supposed to be divided 
into 2 4 equal poitions called mean solar hours. It appears from the 
observations aiul calculations of Astronomers that the time between 
the Sun’s leaving a certain point (First point oi Aries) in his path 
tailed the Eehpti i and returning to it again, consists of 365‘242218 
■>uch days or of 365 days, 5 horns, 48 minutes, 47 x seconds, very 
nearly, which is therefore termed a Solar Year. 

For the purposes of civil life it would be exceedingly inconvenient 
that one year should commence at one lime of the day and another 
at a different tunc ; and this cir< umstame gave rise to the invention 
of the mat year, which will be explained in the next Articles. 

171 . When the Science of Astionomy was much less perfect 
than it is at piesent, the length of the solar year was much less 
accurately known ; and acnmhngly vie find that m the time of 
fiihui Ce°sar it was supposed to consist of 365 days 6 horns, or of 
3651 days, exactly. On this supposition, it is evident that if out of 
four years in succession, any three consisted of 365 days each and 
the remaining one of 366 days, the Sun would have returned at the 
end of those Jour years to the place in the Eeliptu which it occupied 
at their commencement. 

The scheme was called the Julian Calendar ; and if the hypo¬ 
thesis had been correct, it would have been attended with much 

< onvenicnee ; the additional day was (ailed Intercalary* and the 
year in which it was added or inserted was termed Bissextile. 

This xegulation applied to the years of the Christian Era, was so 
managed that whenever the number of years was divisible by 4? the 

< orresponding year consisted of 366 days and was called Leap-yes? 
the month of February having 29 days in that year, and each of 
the remaining three years 28 days, without interfering at all with 
their order. 

Hence also, the remainder after the division of any other number 
of years by 4, was the number of years since a leap-year occurred up 
to that year. Thus, in the year 1893 this remainder is I ; and ac¬ 
cordingly it is 1 year since the last leap-year happened and it is 
3 years before the next will occur, according to this scheme. 

178 . Since the true solar year is 365*242218 days, and not 
365‘25 days, it is evident that the reckoning of time according to the 
Julian Calendar would plare the end of the year after the time when 
the Sun had returned to the point of the Ecliptic occupied by it at 
the beginning of the year and consequently in advance of the bourse f 
of the Seasons ; but, the error in one %ear is 3 ^ 5’ 2 5 ~ 365*242218 
-=•007782 of a day. Therefore in 400 years the error would amount/ 
to *007782 x 400 or 3*1128 days. J 
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Now, according to the Julian Calendar 400 years would comprise 
100 Leap-yeai s ; and since we find 1 that this* reckoning falls nearly 
3 days after the true time, if theie were only 97 Lebp-years in 400 years 
the Julian year would very nearly agree with the true solar year , 
{and it is accoulingly ordained that whenever the numbers expressing 
the Centuries as 16, 17, 18, 19, &c , denoting 1600, 1700, 1800, 1900, 
, &c, are not divisible by 4, the corresponding year shall not be a 
Leap-year, although according to the Julian Computation it would , 
as, 1600 would be a Leap-yeai, but 1700, 1800, 1900 would not. 

> The Calendar thus conected, though not absolutely accurate, is 
well adapted to every practical purpose, as the error in 5000 years will 
not amount to much more than twenty-eight hours This correction 
was first promulgated in Europe by Pope Gregory in the year 158? 
and the calendar has since been called the Gregorian Calendar ; but 
it was not introduced into Protestant Countries till a much latei 
period. In Ragland it was adopted on the second day of September, 
1752 when the error amounted to 11 days ; and it is called the New 
Style to distinguish it from the Julian Calendar which is now 
termed the Old Style. 

The New Style has not yet been adopted in Russia, so that 
since 1752 they have had one more leap-year (1800) than we have, 
and they are now 12 days behind us Thus Old Michaelmas and Old 
Christmas taking place 12 days after New Michaelmas and New 
Christmas. 

173. The Civil year thus fixed and determined is then sub¬ 
divided into twelve Calendar Months, as described in the Table 
The word Month however is used in different senses ; sometimes to 
denote a twelfth part of a year ; sometimes is equivalent to 4 weeks 
or 28 days ; and accoidingly a year is equivalent to 13 months and 
1 day, or to 52 weeks and 1 day, with the addition of anothei da; 
when it happens to be Leap-year. 


174. To reduce pi altars to dandas , multiply by 15, and divide the 
product by 2 ; the remainder (if any) is a half-danda or 30 pals. Con¬ 
versely, to reduce dandas to prahars , multiply by 2 and divide the pro¬ 
duct by 15 ; the remainder (if any) is equal to so many half-dandas. 

Rx. Reduce 8 sap. 5da. 3pr. 4dan. 45pals. to Inputs ; 266330 set. 
to days, and 2 yrs. 15 da, 6 hrs. to minutes . 

(0 8 sap. 5 da. 3 pr. 4 dan. 45 pals. 

7 —3682 dan. 30 pals. 

61 da. 4 45 


_ 8 

49 r P«*. 
. J5. 
3 ) 736 $ 


3687 dan. 15 pals. 
60 

221235 pals. 

60 


3682 dan. +1 half-dan. 


13274100 bipals. A ns. 
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24' 


{2) 6,0)26633,0 sec 

6,0) 443,8 ... 56 sec. 

./ 3)73 ...58 mm. 

I 8 ) 2 i 1 l 

3da. J 

the result 

— 3da. ihr. 58m. gosec. 


1 hi 


(3) 2yis isda. 6hrs. 

365 

745 d ‘ l - 

_ M 

17886 his 
60 

1073160 mm. Arts 


Examples XXXVIII. 

1 . Reduce to anupals . - 

(1) 5dan. 3opa. (2) I2pr. 6dan. 4obip. (3) 8sap. 5da. 5pi 
(4) 3ba 6111. 5da. 5 dan. (5) 4 sap. 6da. 6pi jjopa 4obip 

(6) 6 pi. (7) 13 sap. (8) 12 days (9) joda, 5pr. 45am 1 

(10) 46 ba. 267 da 57 dan. 43 pa 51 bip. 

2 . Reduce to seconds - - 

(1) 27 wks. 5 da. 15 his ; 6 hrs. 25 min. 32 see. ; 5 wks. 3 da. 

(2) 3 yrs. 147 da. 15 hrs ; 76 da 19 hrs. 43 mm 57 sec 

(3) 2 da. 4 hrs. 51mm 50 sec. ; 41110 2 wks. 23 hrs ; 3 leap-years 

3 - Reduce: 15 yrs. 2oda 2hrs. 27111111 to minutes ; I9yrs. I 53 da 
8hrs. to hours , 3yrs. 313d.!. to minutes. 

4 . Reduce 

(1) 563472 pals, to dim , 59018732 anupals to dins 

(2) 8463045 bipals to prahars ; 74632508 anupals to da ruins. 

(3) 673985643 anupals to days ; 36438005 dan to batsars . 

6. Reduce :— 

(1) 72015 hours to weeks ; 2706359^0 to week ':; 38567mm. to days 

(2) 123456 sec. to hours ; 3456794 sec. to days ; 579574 min. to years 

6. Reduce to years 

7i87i9Qosec , 1301416510500. ; 713969410 sec. ; 41341902056c 


7. Add together 


(1) sap. 

da 

pr. 

(2) dan. j 

ia' V 

up anu. 

(3) din cLm 

pal. bip 

anu, 

36 

5 

6 

4i 

3<> 

57 

60 57 

19 

21 

27 

24 

4 

2 

39 

48 

39 47 

73 40 

23 

17 

13 

48 

6 

5 

49 

55 

13 58 

9 55 

i9 

18 

29 

2 

3 

4 

59 

26 

49 38 

37 20 

40 

19 

24 

18 

6 

7 

21 

so 

28 19 

47 30 

59 

.29 

34 

(4) hrs. 

min. 

sec. 

(5) da 

hrs 

mm. sec. 63) wks. 

da. 

hrs. 

mm 

*5 

42 

45 

35 

14 

32 3° 

10 

5 

U 

3i 

57 

36 

40 

47 

16 

25 27 

18 

4 

12 

38 

32 

12 

14 

54 

IS 

52 57 

25 

0 

10 

14 

16 

37 

45 

43 

21 

37 2Q 

75 

6 

23 

59 

5 

5i 

4i 

62 

22 

58 57 

53 

4 

19 

2 3 

24 

19 

40 

40 

*5 

20 32 

40 

0 

17 

25 
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8 . Perform the following subtractions .— 

0) sap. da. pr. (2) dins dan. paf. bip. '(3) da. hrs. min. sec. 
527, 55 80 50 40 20 17 1 o 17 

418 6_7 50_55 50 36 7 17 31 _22 


(4) da. hrs. min. sec. 
24 14 46 31 
4 21 t 8 h2 


(5) wks da. hrs. 
7318 
4 6 20 


(6) yrs. da. hrs. min. seq. 
7 129 13 26 17 

3 2 73_*j8_ _34 


9 Multiply — 

fi) 7 dins 5 dan. 30 pal. 15 bip. by 74, and by 140. 

(2) 9ba. 8 ma. 27 da. 45 dan. 56 pal. 38 bip. 52 anu. by 43, 67. 

(3) 43 days 18 hrs. 45 nun. by 77, and by 147. 

(4) 17 wks. 4 da. 13 hrs. 27 min. 36 sec. by 9, and by 79. 
f'5) 17 years no da. 17 hrs. 57 sec. by 144. 

10 . Divide •— 

' 1) 694 dins 7 pr. 3 dan. 30 pal. by 32. 

'2) 2056 ba. 5111a 27 da. 44 dan. 15 pal. by 87. 

(3) 17 wks. 5 da. iS hrs. 25 min. by 49. 

(4) 878 wks. 4 da. 15 hrs. 37 min. 36 sec. by 9, and by 56 

11 . How many days are there (the last day mentioned in each 
t ase being excluded) from 

1) April 5, 1863 to Nov. 3, 1863 ? (2) Dec. 31, 1863 to Dec. 31, 1864 ? 
'3) Sep. 21, 1863 to March 1, 1864 ? (4) No\. 16, 1882 to Sep. 5, 1884? 

12 . How many bipals are there in a year of 365 days 6 hours ? 

13. A solar year=365 days 5 hrs. 48 min. 4.7 V sec. ( 1 ) how 
many more seconds are there in a solar year than m a common year ? 
'2) how many seconds less than in a leap-year ? 

14 . How many portions of time each equal to 1 day 7 hrs. 
45 min. 56 sec. are contained 111 346 days 18 hrs. 34 min. 32 sec. ? 

15 If the 1 st of April is a Monday, on what day of the week 
will Christmas f&ll that year ? 


VIII. MEASURES OF ANGLES, 

175. English Angular Measure. 

6 c Seconds (60") make 1 Minute (1') 

60 Minutes „ 1 Degree (1’) 

90 Degrees „ 1 Right Angle (1 rt.gle.') 

IX. MEASURES OF NUMBERS 


176. 

4 Units 

5 Gandas 
4 Buris 

16 Pans 


Bengali Table. 
make 1 Ganda 
1 Bun 
1 Pan 
t Kahan 


33 


31 

M 


English 
12 Units make 1 
12 Dozens „ 1 

12 Groas „ 1 

20 Units „ 1 

120 Units „ 1 


For Paper. 

24 Sheets = r Quire ; 30 Quires= 1 Ream ; 10 Reams = 1 Bale. 


Fable. 

Dozen 

Gross 

Great Gross 
Score {Kurt) 
Long Hundred 
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Examples XXXIX. 


1 . Rediu c to s \onds • 

(i) 172° 8'25". (2) 275 J 26". (j) I44 J I2' 3 S". (4) 57 T 45 " 

2 . Reduce to right angle*^ deep ver, : 

(1) 206265". < 2 ) 865408". (3) 718276". (4) 42861'. (5) 78205' 

3. Acid togethci • 175° 32' 45", 75" 5c/ 27", 114’ 28' 47", 105 45 
144" 12'38", j6o 52' 58". and 175 20'46". 

4 . Subtract 149' 53' 56" from 277 36' 47" 

5 Multiply 24' 12' 16" hy 42 ; 19 14' 25" by 36 
a Divide 25" 25' 32' by 16 ; 144 44' 7' by 22. 

7 . In 56 icams of paper, how many sheets ? 

8- Reduce 67835 kalians 11 pans rSgn j units to units. 

9 . Reduce 7297895 units to kalian , 9 scoics to dozens. 

10 . Multiply 9 kalians 2 pans 17 ga. 2 units by 82, and by 346. 

Examples XL. 

(/ \eidf>:ttihitory E\niisi .s ) 


1. In 340 pistols at 171 Od. each, how many pounds sterling? 

2 . How many moidoies of 27s. each, are equivalent to iq}* 
guineas and to ,£500638 u J 

3 . In ^453 i6j. 8*', how many pieces of coin valued at 
3$. 4 d. each ? how many at 1 u id each ? 

4 . What number of weights of 140/. 13 clis each, are ctjin 
\alent to 25 cwt. 2 qrs. 13 lb-> 1 4 <>/. 12 drs. ? 

5 . If I spend £2 7.1 ii d. a day, how much is £hat in 28 weekv. 
and also in a year of 365 vla^s ? 

6 If each of 114 persons receive £1. i8^. (>\d., what is received 
by them all ? 

7 . If the clothing of 7;4 soldiers come to £3178. Hj. 7^/, 
how much is that for each man ? 

8 . If a person complete a journey of 422 mi. 3 fur. 38 po. in 
37 days ; what distance cloc-. he travel each da> ? 

9 - A yeai being equivalent to 365 days 6 hours, find the . 
number of years, &c., in 295402374 seconds. 

10 . Multiply 4 dins 3 pr. 2 dan. 25 bip. 15 anu. by 401. 

11 . Reduce 9367875 angulis to kros ; 14978631 gandas to bighm. 

12 . Find how often a rod 2 ft. 10 in. in length, must be applied 

to measure 10 miles 140 yds. , 

13 . Find the number of yards in 40 pieces of cloth, each 
containing 42 yds. 2 qrs. 2 nls. 
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14 . If a soldier’s pay for a >*ear of 365 days be £9 2s. 6d. , 
how much is that for a day ? 

15 .. If a person’s yearly income be £ 65. 12 s. 6d, and he lay 
by £20 a year ; how much docs he spend each day ? 

16 . How many pounds of silver are there in a half-dozen of 
dishes, each weighing 510/. lodwts. and a dozen of plates, each 
weighing 1502 15 dwts 22 grs. ? 

17 - Express 452 dan. 48 pal. 45 bip. in English measure. 

18 . If 145 sheep cost ,£169 3 s. 4^, what is the price of a score 
at the same late ? 

19 If 8 packages of cloth, each consisting of 4 parcels, each 
pa 1 cel of 10 pietes, and each piece of 26 yards, tost A’j.66560 ; what 
•s the puce of a yard r 

20 The sum of £265. ji \d. is distributed equally among 
a number of persons, so that the sliaie of each is ,£37. 12 s. ; 
find the number of persons. 

21 . A boy s school, to and fiom which he walks daily, is distant 
from his home 1 kros 250 dan. 1 gaj i hath 7 giralis. How many 
girahs does lie walk every day ? 

22 Reduce 35 tons 19 cwt. 99 lbs. 120/. 135 grs. to grains. 

23 Reduce 294322493 sq. in. to acres, &*c. 

24 . Find the weight of copper com required to pay a debt of 
A1000, when 3 pennies weigh 1 o/. 

25 . Which is the heavier, 1 lb of gold or 1 lb. of sugar? 

26 If 28 lbs 902. of gold be worth ^1343. 6s. io\d., what is 
the worth of 1 ounce ? 

• 

27 . Among how many boys can I distribute .£14. 9 s. 9 it, 
giving 1o each boy a half-crown, a florin, a four-penny piece, and 
also a thiee-penhy piece ? 

28 If a man’s net income be ,£1785. 12J. 6 if. how much may 
he spend on average per day to the nearest farthing, so as not 
to run into debt ? 

29 . Reduce 5792685 inches to miles , &*c. 

30 Jadu was born at 6 o’clock a. M, 24th June, 1S72 ; how 
old will he be at 3 o’clock P. M., 10th Jan., 1898 ? 

31 . Find the sum of 32 cwt. 2 qrs. 15 lbs. 12 0/ ; 47 cwt. 25 lbs. 

9 02. ; 5 cwt. 3 qrs. 17 lbs. 10 oz. , 23 cwt. 1 qr. 19 lbs 150Z. ; and 
9 cwt. 3 qrs. 14 oz. ; divide the sum by 4 cwt. 2 qrs. 18 Tbs. 8 oz. 

32 . If ijt. be the .unit of money, what will be the measure 
of £ 7 ■ 5 7'. 6d. and of £20. \s. o\d ? 

33 . If 2 ft. 6 in. be the unit of length, what number will 
represent (1) 10 miles, (fi) 25#nles 760 yds. ? 

34 If6hrs. 32 mm. 10 sec. be the unit of time, what will be 
?the measure of 74 days 1 hr. 49 mm. 20 sec. ? 
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35 . If 2 lbs. 5 oz. be the # un\t of weight, what number will 
measure 5 cwt. 6 lbs. $ oz. ? 

36 . If 5 sec. be the unit of time, what will be the measure of 
3 hrs. 5 sec. and of 15 hrs. 20 mm ? 

37 . 22nd September 1897 was Wednesday. What day of the 
week was 22nd September 1797 and what day of the week will 22nd 
September 1997 be ? 

38 - 19th September 1897 was Sunday. What day of the week 
was 23rd January 1807 and what day of the week will 23rd January 
1907 be ? 

X. MISCELLANEOUS PROPOSITIONS. 


(In Compound Quantities.) 


177. The Unitary Method. {Simple Cases.) 

If the value, weight, length, tS^c of any nutnbei of units be 
given, we can by Compound Division find that of one unit of the 
same kind ; and the value, weight, length, &c. of one unit being 
found, we can by Compound Multiplication find that of any number 
of units of the same kind. The solution which combines these two 
processes is called The Method of Reduction to the Unit or 
The Unitary Method. 

fi) The value, weight, length, &c of one unit'bcing given, we can 
by Compound Multiplication find the value, weight, length, 
&c. of any number of units of the same kind. 

Ex. The price of a matincl of sugar is AT. 10. 15 a. bp. ; find 
the price of 35 maunds. 

AT. 10. 15 a bp. The price qf 1 maund = AT 10. i$a. bp. 

35 the pi ice of 35 mds. = AT 10. 15a. bp. x 35 

AT. 383. 14 a bp. ~ ^^.383 H'*- ( } P‘ 

{2) The value, weight, length, &c. of any number of units being 
given, we can by Compound Divtsion find the value, weight, 
length, &c. of one unit of the same kind. 

Ex. If 30 mds. of rice cost AT. 134. 1 a. , what is the price per 
maund ? 


30 »AT 134. 1 a. 1 4 AT. 

J I 2 ? V 


14 

16 

225 (7a. 
210 


15 

12 

l8o(6/. 

180 


The price of 30 mds. = AT. 134. 1 a. 
the price of am& = AT.i34. \a. 30 

— Aj.4 jg, 6/. 
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(3) The value, weight, &<. of a certain number of units being gi\cn t 
to find the \alue, weight, fife, of a certain otliei numbei of 
units of the same kind 

* 

Proceed as in the following Examples*: — 

Ex. t If 7 yaids of ('loth co*t Ah 26. 4 a., what will be the cost 
of 15 yds, of the same J 

7)Ah.26. 4 a 7 yards cost As. 26. 4 a. 

Ah. 3. 120 1 yaul t o»ts Ahr.26. 4a. ~ 7 ~ Ah 3. 12^. 

1- 15 >ards <ost Ah 12 a x 15-= Ah 56. 4 a 

Ah* 56 40. 


(4) 


E i. 2. If 7 lbs. of tea (ost 151. <>/, w hat w ill be the 1 ost of 17lbs 

7)15 v nd 7 lbs. cost 15 s. i)d. 

24 'yf, 1 lh. costs r5-i. <)d. -7-7P yf 

12 tbs cost 2v. yi. x 12— £\ 7r 

;£i* 7 J * 

The >alue, weight, fi’C. of a certain number of units being gnen, 
to find the numbei of units of the same kind tonespondmg to 
some other value, weight, &c 


Piocecd as in the following Examples , 

Et. 1. If 12 maunds of rice cost Ah 35, find how many mauneb 
of the same can be bought for Ah.20. Cut. Vp. 

i2)Ah. 31;. Ah.20. 6 a. ?p. = 3920/ ; Ah 2 14 a 8/. = 500/ 

Ah. 2. 14 a. 8 p~. the no of mds. iequucd = 39?c- qfm 

*=thcpiueot a rnaund =7; 


Ex. 2 If 25 men finish a piece of work in r6 days, in hov 
many days wall 20 men finish it ? 


25 
1 6 

20)400 days. 
20 days. 


25 men finish the work in 16 days, 

i man will finish in (25 x i<b or 400 days. 

20 men will finish in 400-** 20 01 20 days. A/is 


E. 1, 3. How many men can perform in 24 days a piece of woik 
which 15 men can perform in 40 days? 

t 5 In 40 days the w*ork is done by 15 men. 

40 .\ in 1 day the work is done by (1 5$<io) or 600 men 

24)600 men. »n 24 <;lays, the w ork is done by 6 q#Jj. 24 or 2£ men. 

25 men. A ns. 

Note. In questions jj^ch as the two above, it qjfafild be noticed 
that to a diminution in thernumbor of men correspotufll an increase 
in the number of days, and vice versa. 
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» Examples XLI. 

1 . What is the value of 72 reams of paper, at ly. Sd a rfcam ? 

2 . Find the rosl of 120 ounces of silver, at 5„r. 3 \d. an ounce. 

3 . What will be the price of 1 lb., when 1 cwt. costs ^£137. 1 8jt. ? 

4 . If 41 cwt. cost £$$. 10s. 7i</, what is the price of a cwt. ? 

5 . If 6 chairs cost AY 32. \2« , what will 3 dozen cost? 

6 . If a workman’s wages for 12 days be AY 14. 4 a. 6p. t what 
would it amount to in 18 days ? 

7 . If 4 yaids of flannel cost AN 3 13a. 4/*., what is the cost of 
57 yards of the same ? 

8 If 42 bighas of land be rented for AY640. Sa. t what would 
be the rent of 61 bighas ? 

9. If a man earn AN 15 i2<* in 0 days, in how many days 
■will he earn Ah. 189? 

10 If I travel by Railway 85 miles for AN.7. 15*1 6/., how far 
may I travel for AN 9. 6 a 5 

11 . If 13 sheep cost AY175 &r., how many may be purchased 
for AY 2160 ? 

12 . If 7 seers of tea cost AN 7 9 a. 4/>., what will be the cost 
of 1 md. 24 si. 8 ch. ? 

13 - A clerk’s salary is AN 1916 4 a. pei annum ; what ought 
he to receive for 60 days’ service ? 

14 How much land may be rented for AY705. 4 a., if 5 acres 
are rented for AN.46. iorf. 8 p. ? 

15 How many men can perform in 12 days a piece of work, 
which 15 men can perform in 20 days ? 

16 . If 3 rnds. 12 sr 8 ch. of sugar cost AN. 16. 9 a., what will 
2 mds. 14 sr. 10 ch. cost ? 

17 . Find the quantity of rice which can be purchased for AY86. 
3 a. 9 \p., when 70 mds. 10 sr. cost AY270. 12 a. t p. 

18 . If 3 cwt. 69 lbs. cost ^14. 3-f. 6df., how much may be bought 
for £21. 12 s. 6 d ? 

19. If 2 cwt. 3 qrs. 7 lbs cost £$. 17X. 8J<f., what is the cost of 
9 cwt. ? 

20 . In hitmany days would 171 men perform a piece of work, 
which 108 mert^n perforin in 266 days ? 

s Y . . 

“ : 

178. Refflgjhition of Wheels. 

A whedftffn making one revolution passes over a length of 
ground exactq^qual to its ciroumferenoe. ^Hence, If we multiply 


9 
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the circumference by the number of revolutions made, we shall find 
the distance passed over ; and conversely, if we divide the distance 
passed* over by the circumference, we shall find the numhei 
of revolutions, or by the r»"mbei of revolutions we shall find the 
circumference. 


Er. /. A cairiagc-wbeel is 4 yds 2 ft. 7 in in circumfeience, 
and makes 1456 1 evolutions on a journey What is the length ot 
the journey ? 

nn. fur. yds. ft. in. 


1456=8 X 13 X 14 

4 

n 

*-> 

/ 

8 

(220 yds.- 1 fmlong). 

3*5 

0 

' 8 
13 

the distance passed ovei is 

2 65 

1 

8 

4 mi. 0 fur. 37 y'ds 2 ft 4 in 

4 " 0 3 7 

2 

14 

4 


Ei 2. A wheel makes 131 revolutions in passing ovei 669 yds 
1 ft. 8 in. ; what is its circumference '* 


The c ircumfercncc -=669 yds. 1 ft. 8 in — 131 - 5 v ds 4 in. 

Ex. J. How many 1 (‘volutions will a <ui 1 lagc-wheel 3 yds ? ft 
6 in. m circumference, make in a jouiney of 7 miles 3 fur. 3400 
4 yds. 1 ft. ? 

3 yds. 2 ft 6 in 7 mi 3 fui. 34 po 4 \ds 1 ft. 

8 


11 ft. 

59 fur 

138)474168(3436 

12 

40 

414 

"138 in. 

2394 po 

601 


11 

552 


2)26334 

496 


13167 yds +4 yds. 

414 


= 13*71 yds. 

828 


_3 

39514 ft 
12 


474168 in 


828 

the numbei of revolutions 
recj ui red — 3436. A ns. 


Examples XLII. 

1. If a wheel 5 yds. 2 ft 4 in. in circumference makes 1080 
revolutions on a journey, How far will the carriage go ? 

2 . If a wheel 5 yds. 1 ft. 6 in. in circumference make 64640 
revolutions, what space wi^it pass over ? 

* 1 , 3 - How many revolutions will the wheel of a carriage, 4 ft. 7 in. 

til circumference, make in 3 mi. 4 fur. ? 

% 
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4. A wheel makes 514 revolutions in passing over 1 mi. 467 yds. 

1 ft. ; what is its circiiVnference t .. 

5 . A boy’s hoop is 3 yds. 10 in. round ; bow many sules of 
ground will it pass over in 2501 turns ? 

6 . The fore-wheel of a carriage is 4 ft. 6 in. round, and the 
hind-wheel a foot longer ; how many more turns will the formet 
make than the latter in a distance of 30 miles ? 

7 . A wheel makes 1540 revolutions in passing over 2 mi 
458 yds. 1 ft. ; what is its circumference ? 

8 How many 1 evolutions will a wheel 4 yds 2 ft. in circum¬ 
ference make on a journey of 12 mi 696 yds 2 ft. ? 

9. The circumference of the fore-wheel of a carriage being 
8 ft. 3 in, and that of the hind-wheel 11 ft 11 in, how r many more 
revolutions would be made by the foie-wheel than by the hind-whe$l s „ 
in going a distance of 52 miles ? 

10 . The driving wheel of a locomotive is 5 yds. 2 ft. 9 in. in 
circumference, and makes on an average 3 revolutions a second ; 
find the rate of the train per hour 

11. The fore-wheel of a carnage which is 2 yds 2 ft 6 in. in 
circumference makes 4350 moie revolutions than the hind-wheel in 
going over a distance of 19 miles 2 fur 120 yds. ; what is the circum¬ 
ference of the hind-wheel ? 

12. Find the circumfeience of the wheel of a locomotive which 
makes on an avciagc 4 revolutions in a second, and which performs a 
journey of 76 miles in 1 hour 36 nun 

13 A wheel revolves 1028 tunes in going 2 mi 934 yds. 2 ft 
What is its circumference •* 

14. In going over a distance of 205 miles the fore-wheel turns 
98400 times and the hind-wheel 78720 times How much longer is 
the circumference of the hind-wheel than that of the fore-wheel ? 

15 The circumference of the fore-wlicel of a carnage is 8 ft. 
and that of the hind-wheel is 10 ft. ; m what distance will the fore¬ 
wheel make 100 revolutions more than the hind-wheel ’ 


179. Averages. 

The Average or Mean of any number of given quantities of 
the same kind, is that quantity which when substituted for each of 
the given quantities makes their sum the same. Hence, to find the 
Average of any number of quantities we divide the sum of them by 
their number. ^ . 

. Ex. The receipts at a Railway Station are as follow : JaiL, , 
^.2458. 14 a, %p. ; Feb., A^.2019. 6 a. ; March, jfo.2857. 4 a* ; Ag$j§^ 
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/fj.3051. itf. 4 p. ; May, AV.3463. 13^ 4 p. ; and June, Rs. 4007. 10 a. ; 
find the average receipts per month. 


•Rs. 

a. 

P ■ * 

2458 

14 

8 

2019 

6 

0 

2857 

4 

8 


1 

4 

3463 

13 

4 

4007 

10 

0 

6) 17858 

2 

0 

Rs. 2976 

5 

8 


The sum of the receipts for the 6 months 
is found to be A\y. 17858. 2 a. ; hence the 
average month’s loceipt is found by dividing 
this sum by 6, and is 

Rs. 2976. 5 a. 8/. 


180. Nearest money. 

When there is a remainder after division, we observe, that if 
the quotient be multiplied by the divisor the pioduct will be less than 
the dividend ; also that if the quotient be increased by 1 and be 
then multiplied by the divisor the product will be greater than the 
dividend. Hence, in all cases, a nearest sum can be found, which 
will be exactly divisible by the divisor. Also a quotient correct to 
the nearest lowest denomination. (Art. 149 .) 


Ex. /. Find the nearest sum of money to ^197. n.r. (id. that 
can be divided by 23 without remainder. 

£. s. d. £. s. d. 

231197 m 6/8 n 9I 

/184 V 

”i3 

20 


2711 us. 
23 V 
41 

J3 

18 

12 

222/ 9 <£ 

207 V 


Fiom the work it appears that if the given 
sum be diminished by 145?., or 3^., there 
will be no remainder, or if it be increased 
by 9*7. or 2J d., so as to make the last 
partial dividend 69, there will be no re¬ 
mainder ; hence the nearest sum required 
is ^197- 1 is. 6d. + 2$d. or 

£197. iu. 8-^/. Ans. 


'5 
_ 4 

60/ 2 q. 

A 

^ 49 - 


Ex. 2. If ^197. us.bd. be given for 23 pieces of cloth, find 
to the nearest penny the price given for each piece. 

Frofn the last E,x. y it Appears that £&• us. 9 d. a piece would 
give 1 $d. too little, and £8. iu. lod. would give 8 d. too much ; 
mace, to the nearest penny the price would be £8. us. 10 d. Ans. 
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, Examples XLIII. 

1 . On Sunday I spent no money, on Monday AY43. 14 a., on 
Tuesday AY 51. I'la. 8/., on Wednesday Rs 46. 14#. 6/;., on Thursday 
AY 52. 8<1, on Friday A*r32. 15^ 6/, on Saturday A’r 26. 4*r. ; find 
my average daily expenditure during the week. 

2 . The daily receipts of a grocer for the week are as follow : - 
Monday AY47. ion 2 p. ; Tuesday AY 56. 8 a. &,p. ; Wednesday AY78. 
ja. ; Thursday (being a holiday) nothing ; Friday AY39. 7 a. 4 ,p> ; 
and Saturday Rs 159. 1 yi. 2p.\ find his average daily receipts 
(1) excluding Thursday, and (2) including Thursday. 

3 * Find the least sum of money that must be subtracted from 
^663. 14.V. Zd. to make the lemaindcr divisible by 37. 

4 Deduct Rs 26. 13/?. 6 p. from Rs 562. 8*r., and divide the 
resulting sum equally ^tmong 29 persons to the nearest pic ; how 
much will each person receive, and how much will remain over? 

5 - The average price of a quarter of wheat for 19 years was 
56.? 8^. a quarter ; for the fust five ycais the average price was 
61 s. 3 \d. a quarter, for the next 4 yeats 58?. o\d.< for the next 7 years 
53J. 5*^. ; find the average of the last 3 jears. 

0 Find the nearest sum of money to AY3339. 10 a. 10 p. that 
can be divided by 29 without lcniamder. 

7. The mean height of 6 mountains is 10357 feet; find what 
the height of the seventh mountain must be, in order that the mean 
height of the seven mountains may be 10643 ft* 

8 . 120 tons of coal are purchased for .£87. ltw 9<A ; find to the 
nearest farthing the price at w hicli they must be retailed per ton, so 
that no loss may be incurred 

9 . Find the least sum of money that must be added to AY3658. 
1 2 a. 4 p. to make the sum divisible by 127. 

10 . A tradesman’s average annual income from 1830 to 1850 
was AY3744. 15a. 4 p. In 1830 his income was AY3699. 6a. 8 p,, and 
in 1851 his income was Rs 3600 8 a. Zp. \ what was his average 
annual income from 1831 to 1851 (inclusive) ? 


181 - Gain and Loss. 

The price at which an article is bought is called its OOSt price ; 
that at which it is sold, its selling price. If the selling price be 
greater than the cost price, it is gain ; if less, it is loss. Hence 
the difference between the two prices is the gain or loss. 

(1) Given the quantity sold, and also the cost and selling 
prices, to find the gain or loss. 
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lix. /. A person bought 524 yvds of dojh at Rs.y. 14a. 6 p. per 
yard and retailed it at /i’j.8. 2 a 4 p. per yard ; what was his profit ? 

• Selling price per yard -Rs 8 2 a. 4p. 

Cost. — A's.y. 14 a. Op. 

gain per >ard*= $a iop. 

gain on 524 yards = y. 10/ x 524 = Rs. 125. 8 a. 8/. Am. 

Kx. 2 A trader bought 1763 yards of cloth at Os. 11 d. per 
yard and retailed it at 5r y\d per yard ; what was his loss? 

Cost puce per wrd —6 j 1 \d. 

Selling price.--5.?. 3 \d. 

Joss per yard=iJ. y\d 

loss on 1763 \ards -1 j 7^x1763- ^143 4J. io\d . Ans. 

(2) (!i\en the gain or loss, and the cost and selling prices, to find 
the quantity sold. 

A" 1*. J A mcrcei bought some glo\es at 2s 24 c/. a pair, and by 
selling them at y. 0d pet pair, gained £<) (>s ; how many pairs did 
he buy 5 

Selling price per pair- -y. Od. 

Cost .= 2 f 2 \d 

gam jjei pair=u $\d =02<y. 

Now, the whole gam -- £<■) Os. = 89285c. 

the number of pans bought=8928--62= 144. A»s. 

Examples XL1V. 

1 A person bought 500 >ds. of cloth at A's 7. 14**. per >ard and 
retailed it at A's.S. 2a. per yard ; what was his profit ? 

% A person gave Rs.200 for 48 cw't. of goods ; what does he 
gain by selling them at Rs. 5 a cwt. ? 

3 A man buys 35 sheep for Rs 360 and 30 more for Rs. 460 ; 
what will he gain or lose by selling them at Rs. 15 4c*. each ? 

4 A merchant bought 35 pieces of cloth measuring on an 
avciage 29 yards each at y. 10 \d. a yard, and sold them at 5 s. yd. 
a yard ; what profit did he make ? 

5 . I bought 360 yds. oi cloth at Rs.2. 10 a. Sp. per yard, of which 
I sold 210 yds. at Rs. 3. 9 a. 4 p pci yard ; but the article advancing 
in price, sold the remainder at /1J.4. 8c?. per yard ; what did I gain 
on the whole ? 

6- 1 buy 84 books at Re. \. 15 a. Sp. each, and sell them at a 
profit ofc Rs.yo ; what is th^elling price of each ? 

7 . A shop-keeper purchases 35 reams of scribbling paper at 
Rs*?* Mi. per ream ; the carnage of the paper costs Rs.4. 12a. He 
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sells it at 8 a. 8 p. a quire with the exception of the out-side quires of 
each ream, which he s^lls at 5 a. 4 quire. Find his gain. 

8 . A grocer gave Rs 500 for 16 cwl. 2 qrs. 18 lbs of sugar, and 
he lost Rs.yz. 6a. by retailing it ; at what rate did he sell it per fb. ? 

9 . I buy a number of books at AV.i. 6 a 4 p. each and sell them 
•it Re r 10 a. each. If I thereby make a profit of Rs 22, how many 
books do I buy ? 

10 . A person gives Ar 556 8a- fora certain number of gallons 
of wine. He sells it at Rs 2 10a a gallon, and thereby makes a 
profit of Rs 36 12 a. How many gallons doe^ he buy ? 

11 . Find the cost of 20 dozen bottles of w ine at Rs 2. ya. 8 p. per 
bottle , and if 3 bottles be spoiled, what will the merchant gain by 
selling the remainder at Rs 2 ion: 8 p per bottle ? 

13 A cabinet dealer bought chairs at Rs 11. 15 a a piece, and 
lost Rs 9. 12 a. by selling each at Rs. 11. 2 a. How many chairs did 
he buy ? 

13 . A person lays out ^43 9 s 4 d. in spirits at 5<r 4 d. a gallon ; 

19 gallons leaked out in the carnage ; be however sold the remainder 
.it ys. 6 d. a gallon ; what profit did he make ? * 

14 . A merchant bought 7 pieces of doth, each 27 yards, for 
^5$ 12J ; and sold 56 >.uds at 5s 3^/. per yard and the rest at 
6 s. 8c/. per yard. Find his whole gain 

15 . A merchant laid out Rs 693 in spoils which he bought at 
Rs 6. 6 a &p a gallon ; he retailed it at Rs 8 4 a. a gallon, making a 
profit of /fo.115. 8a. How many gallons must he have lost by 
leakage ? 


183 Barter and Exchange 

When w'e barter we give or take one sort of goods in ex¬ 
change for another of a different sort which is regarded as an 
equivalent. Hence, to find how much of the first sort be given in 
exchange for a fixed quantity of the sec ond, we must first find the 
money value of the second sort and then find what quantity of the 
first sort is of equal value 


£r. 1. How' many pounds of tea at y. 2 \d. a lb. must a grocer* 
give in exchange for 35 yards of cloth at 12 s 4 \d. a yard ? 

I2J. 594 q. 3 s - Ad. 154)20790(135 

12 12 154 

539 

4 462 


148 d. 

_4 

594?- 


594 ?* 

_ 35 

2oygoq. 


154?. 

It 


the number of lbs. of tea= 135- Arts. 


770 

770 



136 


ARITHMETIC. 


Ex. 2. What weight of sugar at 3 a. a lb. must be given in 
exchange for a chest of tea weigh ing#84 lbs. at *AV. 1. 9 a. a lb. ? 

Re. 1. 9«. 2 5 <7. 

•16 84 3)2100 

25 a. nooti. 700 

*. the number of lbs. of sugar = 700. Am. 

Examples XLV. 

1 * How many dollars of 4s. ijd each must be* given in 
exchange for 4950 thalers of is. 11 \d. each ? 

2 . How many francs of <)\d each will be given in exchange foi 
475 thalers at is. 1 r \d each ? 

3 . How many lbs. of tea at A\. t. 9 a. 8 p. a lb. must be given in 
exchange for 46 yards of silk at Rs.\. o a. ip. a yard ? 

4 . A man exchanges 45 sheep at Rsii. 14 a each and 37 pigs at 
Rs. 36. 12 a. each for 13 oxen at Rs. 173. 4 a. each, the difference being 
paid or received in money ; how much docs he pay or receive ? 

5 . The Calcutta rupee is worth u. 114 d. each; how mam 
must be given for ^9895. 16.?. 8 d ? 

6. How much coffee at is. io\d. a lb. should be given in 
exchange for 72 lbs. of tea at 3.1. A,d per lb. ? 

7 . How many yards of cloth worth 3?. 7\d a yaid must be 
given in exchange foi 144 yards worth i8.s 1 jd. a yard ? 

8- How many Rubles at 31. 4 \d. each are equal in value to 378 
Napoleons, at i$ s - 9i^* each ? 

9 . What quantity of tea at Rs.i. 6a. 6 p. per tb, must be given 
in exchange for 5 cwt. 2 qrs. of sugar at Rs. 3. 15 a. per stone ? 

10 . A person exchanged 18 do^en of wine for a gold snuff box 
weighing 8 01. 13 dwts. 10 grs valued at £4. ioa. an 01. What did 
ho value his wine at per do/.en ? 

11 . A gives B 98 gallons of brandy worth Rs. 12. 12a. a gallon, 
and gets in leturn A^.409. 8 a. and 576 yards of cloth ; what is the 
value of the cloth per yard ? 

12 . A man sold 53 horses at Rs. 168. 1 la. 4 p. each, and with 
the monev he received for them and AV.990 more he bought 355 cows 
and a ceitain number of calves ; he gave for 198 of the cows Rs.11. 
2a. a head, and for the rest of the cows A\?. 18. 6a. 8 p a head, and foi 
the calves Rs. r4. 6 a. a head. How many calves did lie buy ? 


183. Allotment. 

By allotment we divide a given quantity in a certain way into 
a proposed number of parts Md thus ascertain the actual amount of 
each part. 
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Ex. /. How many sovereigns, half-so\ creigns, ( rowns, florins, 
shillings, six-pences ^nd three-pcnces, and of each an equal number 
are there in £6 7. i6.v. $d. ? 


s. d. 

£ < 

20 0 

67 16 

10 0 

20 

5 0 

i35 6j - 

2 0 

12 

1 0 

16275^. 

6 


_3 

465 .16275 

38 J. 9 d 

Jn 95 

12 

2325 

465k 

2325 


d. 


Since every collet tion of one of 
each of these coins amounts to 
3&f. cjd ; thcrefoic there will be 
as many coins of each kind as 
£67. 16 s. $d. % contains 38J. 9 d. 
Hence the number of coins of 
each kind = 35. Am 


Ex. 2 An equal number of men, women and boys earned 
/fa.556. 8«. in 6 weeks ; each man earned Re 1 20 8A a day, each 
woman icxc. and eat h boy 6 a 8/>. ; how many weie there of each ? 


Re. 

1 


a. 

2 

IO 

6 


A 

8 ~a man’s daily earning. 

= a woman's. 

8 = a boy's . 


Rs.2. 3 a. 4 p. = total dailv earnings 
. _ 7 / 

Rs.\ 5. 7. 4 =. weekly earnings. 

6 

Rs.92. 12. o = earnings of 6 weeks. 


7 \’r 

92 

16 

1484a 


IT. 

12 


Rs. 

556 

16 

8904a. 


a. 

8 


1484)8904(6 

8904 

no of each soit»6. Afts. 


Examples XLVI. 


1 . Divide £39 into four equal number of guineas, half-guineas, 
crowns and half-crowns respectively. 

2 . An equal number of gold mohurs, rupees, eight-anna pieces, 
four-anna pieces, two-anna pieces and pice amount to AV.447. 4cr. 
1 ps. ; how many of each scat arc there 7 

3. An equal number of guineas, pounds, half-guineas, crowns, 
half-crowns and six-pences amount to £714 , how man> of each are 
there ? 

4. An equal number of rupees, half-rupees, quarter-rupees, 
two-anna pieces, double-paisas and paisas amount to Rs. 803. 5<7. 
2 ps. ; find the number of each. 

5 . At the end of a week £$4. 3J. is paid in wages to an equal 
number of men, women and boys ; a man is paid 4 s. 6</., a woman 
3 s. 3 d. and a boy is. 9 d. a day ; bow manv of each class are there ? 

6. Tithes of the value of ^448. lasvrire commuted for an equal 
number of bushels of wheat, barley and oats ; how many bushels of 
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each kind will be received when wh^at is sold at 7s. 2 d. a bushel, 
barley at 4s. 9 d., and oats at y. 5 d. ? # 

7. •Its.7$o is paid in wages at the end of the week to a certain 
number of men, twice as many women, and three times as many 
children ; each man earns At. 2 \a 4/. a day, each woman Rc. 1. 6a. 
and each child he 1 2 a. 8 p. , how many children are there ? 

8 A bag contains a certain number of rupees, twice as many 
half-rupees, five times as many quarter-rupees, and eight times as 
many two-anna pieces, and the value of the whole sum in the bag is 
Rs .272 Find the number of each. * 

9 . One farm produced in times as much rice as another ; both 
farms produced 1776 mds 10 sr. ; how much did the smaller farm 
produce ? 

10 How many packets of tea of 1 lb 8 oz. and t lb. 12 oz. res¬ 
pectively, an equal number of each, can be made out of a chest of tea, 
m which the tea weighs 1 cwt. 1 qr. 3 lbs ? 


184 Mixtures. 

When several articles of the same kind but of different qualities 
or value are mixed togethei to form a compound, it is called a 
mixture. The parts forming the compound are called ingredients 
or components of the compound. 

(ij Given the quantity and price of each of the component 
parts, to find the price of the mixture. 

E.\ 1. A mixture is made of 9 gallons of spmt at Rs6. 4a. 
per gal., 16 gallons at Rs. 9 6a and 90 gallons at Aril. 2a.; what 
is the \aluc of a gallon of it ? 

The tost of 9 gals = Rs 6 4a x 9-- Rs. 56. 4a. 

..16 gals = A\r. 9. 6a xi6-Rs 150 oa 

.90 gals. = Rs. 11. 2 a x 90 = A^-ji 00 1. 4a. 

the cost of 115 gals = Rs. 1207 8a. 

/. the cost of 1 gal. = A\r. 1207. 8a. 115 =/fa. 10. 8a A ns. 


Ex 2. A man buys 16 lbs. of tea at Rs 2. 2a. per tb., 12 lbs. at 
Rs .2 5a 4 p. per lb., and 24 ibs. at Rs. 2. 6a. 10^. per lb. At what price 
per lb. must he sell the mixture, so as to gain A^.35. 12a. on the 
whole 5 




'1 he cost of 16 lbs.=A.r 2 2 a. x i6 = A\f.34. 

. 12 lbs.==Ay.2 5 a. 4p. x 12 = Aj.28 

. 24 ibs 1 =/?j , .2. 6a. \op. X34— Rs.$S. 

the cost of 52 lbs. = Ari 20. 


^ Gain = Rs. 35. 

selling price of 52 lbs. =» Rs. 156. ~ 

selling price per lb.= Rs. 156 5 2 = Rs.$. A ns. 


oa. 
oa. 
4 a. 

4 a. 
12 a. 


oa. 


* • 
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(2) To find -the quantity to he added to a mixture under certain 
conditions. 

Ex j. A pipe of wine containing 126 gallons is boilght fOr 
,£112 ; how much water must be added to it to allow of its being sold 
.it 1 Js. 6 d a gallon ? 

£112= H2 X 20 X I 2 cf. = 26880c/. ; 17$. 6d. = 2 iod. 

Now the quantity sold for ^112 at 17s 6 d. a gal =(26880-^210) 
or 128 gallons 

the quantity of water mixed —(128- 126) or 2 gallons. Ans. 

Jiv <7 If a person gives Rs 556 8 a for 184 gallons of wine; 
liotv much watei must be added to it, if he wishes to sell it at Rs.2. 
10/. a gallon and make a profit of A's 36. 12a ? 

'1 he selling puce of the mixture = Rs 556. 8a. + A*s 36. 12a. 

-7*593. 4a. = 9492a. 

Also the selling price per gal = Rs 2 10 a —42a. 
the quantity sold = (9492 —42) or 226 gallons, 
the quantity of water added = (226— 184) or 42 gallons.- Ans. 

Examples XLVII- 

. 1 . A grocer mixes 40 Ihs. of tea at Rc. 1 yi a lb, 48 lbs. at Re. 1. 
yi. 6p. a lb. and 64 lbs at Re 1 9 a \op. a lb ; find the value of 1 ft), 
of the mixture 

2 A grocer mixes 3 c xx t 24 lbs of sugar at 6\d. per ft*, with 
2 rwt. 64 lbs. at 4 \d. ; at what pi ice per lb must he sell the mixture 
so as not to lose by the sale ? 

3 . A tea merchant mixes 25 lbs of tea at 14 a a ft)., 40 H)s. at 
Re. 1 3^ 4 p., and 27 lbs at Re 1 9 a. 4p. ; at what rate per lb. must he 
sell the mixture, so as to gain Rs 23 2 a on the transaction ? 

4 . How many lbs of tea-dust (which cost him nothing) must be 
put in the abo\e mixture, to enable him to sell the tea at Re. 1. ya. 4 p. 
per lb. and gam at the same time Rs.4. 4a on the; transaction ? 

5. A trader buys 756 cwt of sugar at Rs.u). 7a 8p. per cwt. 
with which he mixes 1921 cwt. of sugar which cost him Rs .21 per 
cwt. ; at how much per ft) must he sell the mixture in order to make^ 
a profit of /cV.7396. 1 a. 4p ? 

6. A grocer mixes 19 lbs. of tea at is. 10 {d. per ft)., 26 ft>s. at 2 s. 

3 \d. per lb., and *17 lbs. at 2 s. 6 \d. per lb. ; at how much per ft>. must 
he sell the mixture so as to gam £2. y. 4d. on his outlay ? 

7 . A spirit merchant mixes 26 gallons of wine at 12 s. 3 d. a 
gallon with 39 gallons at 13J. 4 d. a gallon ; how many gallons of water 
must he add to the mixture so as to sell it at 10S. 9 d. a gallon ? 

8- A man bought 150 eggs at 2 m penny, 150 moro at 3 a 
penny, and mixed them and sold the whole at 5 for 2d., how much 
does he lose P 
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9* A grocer buys 4 cwt. of sugaf at 6 d. pjpr lb. ; and 8 cwt. at 
A,\d. per ft>. He sells 6 cwt. at 5^. per lb. ; at what rate per lb. must 
he sell the remainder so as neither to gain nor lose ? 

10. A merchant bought 84 gallons of whisky at Rs.8. 6a. 
a gallon, and sold it at Rt.8. 4 a a gallon, making a profit of /fa.105 
How many gallons of water did he add to the whisky ? 


185. Income and Expenditure. 

Income including taxes and other rates is called gross income, 
but excluding these, it is net income. What a man lays by out of 
his income after meeting all necessary expenses, is called his 

savings. 

Ex. 1. On the reduction of the income-tax from <)d. in the 
pound to 4</., a person saves ^29. 153. 10 d. ; find his gross income 
^29. 15.V'. lod — 7 1 sod. = sav mgs 
He saves (9-4) or 5 d. in eveiy £ of his income 

gross income required = ^(7150-7-5) or £1430 Am. 

Ex. 2. A man has a yearly income of ^.4867. 8«. and sets 
aside Rs.6$o for charity, insurance and other purposes. What is the 
greatest sum he can spend per week, without getting into debt ? 


5 ? 


{ 


Rs. 

4867 

630 


a. p. 

8 0=yearly income 
00=charity, &r. 

4)4 237 8 0=yearly expenditure 

6 o 

7 io...8t> 


13 l?59 
Rs.81 


Hence we see that he may 
spend Rs. 8 i. 7a. to/. eveiv 
week, and have 8/* over at 
the end of the year. If he 
spends Rs.&i. 8«. per week 
he will run into debt. 


Examples XLVIII. 


1 . A man’s annual income is Rs. 10,000 and lus daily expenses 
are ^$.18. icxi. 4^. ; how much does he save in 9 years ? 

2 . A man’s income in the year 1895 was 5 2 5 °> out of vrhich 
he saved Rs.1691. 4 a.; what was his average daily expenditure ? 

* 3 . A man spends ^.105. 14 a. in a week ; how much does he 

spend in a year of 365 days ? 

4. If a person spends in 4 months, as much as he earns in three, 
how much can he lay by annually, supposing that he earns Ar.2505 
every 6 months ? 

5 . What annual income would enable a person to spend 8 s, gd. 
a day and save £7. 16s. iQfd, every calendar month ? 

V 8. Jf a person has aj|income of ^535. 17s. 6d. a year, artd he 
?bds daily £1. $s. io**v how much will he save at the end of 
syear ? 

c r " r 
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7 . Find the salary of a person who pays £7. 9 s. 4 d. income-tax, 
when the tax is yd. in the pound. 

ft 

8 . A person after paying an income-tax of 4 p. in the rupee, has 
tfj.8567. no. 4 p. remaining; find his gross income. 

9 . If a person’s yearly income be £65. 12s. 6 d. and he lay by 
£20 a year, how much does he spend per day ? 

10. A person has an income of A’s.6706. T 2 a. 6fi., and for the 
first 7 months he spends on an average ^r.588. 6 a. 6 p. a month ; 
how much must he spend during each ot the remaining 6 months, so 
as not to run into debt ? 


186. Division of money. 

When a gi\en sum of money is divided among a number of 
persons in a proposed way, the amounts they severally receive are 
called their respective shares 


Ex. J. Divide £16. 5c hd among A , B and C, so that A may 
have £1. 25. 6 d. more than B, and B 16.V. 9 d. more than C. 


Here B has 
and A ... 


£. s. d. 

o i<> 9 more than-C; 

1 2 6 more than B. 

1 19 3 more than C. 


Now, if wc take away these sums, to be subsequently given to B 
and A respectively, their shares will be equal to that of C. 


Hence we ha\ e 


£■ 

.V. 

d. 

£■ 

j. 

d. 

£- 

s. d. 

£■ 

s. 

d. 


16 

9 

16 

5 

6 

4 

9 io 

4 

9 

to 

1 

J9 

_3 

2 

16 

0 


16 * 9 

1 

*9 


£- ” 

16 

0 

3)13 

£4 

9 

9 

6 

10 

£s 

6 7 

£6 

9 

t 


A’s share = £6. 9 s id. ; ^’s share= £$. 6s. yd. ; 


and C’s share= Z 4 - 9 s - 1Q ^ 

Ex. 2. Divide Rs.117. 11 a. among A , B and C, so that A may 
receive twice as much as B , and B twice as much as C. 

If Cs share is 1, B's share is 2 and A’s share is 4. 

Now, 1 + 24-4=7; y) Rs.\\y. 11a. 

Rs. 16. 130 . 

Cs share J^j.i6. 130A 

* B’s share = /&. 16. 13a. x 2= Rs. 33. 100. \Am. 
and A’s share=/fr. 16. 130. x 4=/fa. 67. 4 a.) 
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Ex. 3. Divide Rs. 2415 among * 4 , B and,C in such a way that 
for every Rs.20 that A gets, B gets Rs. 15, and C gets Rs. 11 ; how- 
much does each receive ? 

20+15 + 11=46; 46)^5.2415 __ 

Rs. 52 8a. 

^’s share=A\f 52. 8# x20= Rs.io$o. ^ 

^’s share=AV 52. 8a. x 15 = /?^ 787 8«. J -An*. 
and Cs share =Rs. 52. 8 a. x n — Rs.^yy. 8 a.) 

Examples XLIX. 

1 . Divide Rs. 24. 9 a. 4/ among A , B and C, so that /> may 
have Rs.$ $a. 4/ more than A, and Cs share may be double of Z>’s 

2 . Divide Rs.73. 4 a. 6p. between two men so that one may 
receive as much again as the other. 

3 - Divide A\y.i845 9 a • 6/. equally among 39 pcisorts ; and 
supposing 15 of them to have received their portions, and of the 
rest only 21 to appear : how much might be given to each of these ? 

4 . Divide ^20. 2 s. 6 d. into two sums of money, one of which 
contains as many half-crowns as the other contains shillings 

5 - Divide Aj.24515 among A , B and C, so that A may have 
Rs.iy86. 12a. more than />’, and C Rs. 3257. 5 a less than B. 

6 . Divide AV.2509. 14a. among A , B and C, so that B may 
receive 3 times, and C 5 times, as much as A 

7 . Divide ^189 5-y y\d. among 3 men, so that one of them 
may have 15 guineas more than either of the other two. 

8 . A purse and the money it contains are worth Rs 19 4^, and 
the money is 10 times the value of the purse ; how much does the 
purse contain ? 

9 . Divide Rs.6 99 between / 4 , B and C, so that where A receives 
Rs. 10, B may receive Rs. 30, and where B receives Rs. 20, C may 
receive Rs. 50. 

10. The sum of Rs. 473. 6a. 4 p. has to be divided among 5. 

4 persons, so that the first has 20 shares, the second 17, the third 12^ 

the fourth 8, and the fifth 5 ; how much will each receive ? 

11. Divide ^119. i6j. yi. among 36 persons, in such a way that 
17 of them may each receive 18 s. 9 d. more than each of the rest. 

12 . Divide A^.68427, 3#. 4 p among 3 persons, so that the first 
shall have A^.5687. 2 a. 8 p. more than the second, and the second 
^r.7289. ia. 4 p. more than the third. 

* IT 

, . 187. Men, Women and Boys. 

Ex. jr, Divide Rs. 1 56. +1. among 7 men, 9 women and 11 boys, 
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so that each man may receive' three times as much as a hoy, and 
each woman twice as much as a boy. 

The 7 men will receive as much as 7x3 or 21 boys and the 9 
women as much as 9 x 2 or 18 bovs ; therefore 7 men, 9 women and' 
11 boys will receive as much as 21 + 18 +11 ot 50 boys Thus, 

7 men ==21 boys Rs a 

9 women =18 ... f 5)156 4 

ir boys -n .. 5 °iio)3i 4 


5 ° AV.3 2 

Hence a boy s share — Rs 3 2 a , 

a womans = Rs6. 4a. and a man’s = A? 9 6 a 


Ex. 2 A man and a woman togethei have A^.40 6 a. 8/., a- 
woman and a boy together ha\e Ah.30 8a, a man and a hoy to¬ 
gether have Rs. 35. 711 (p ; find how much a man, a woman and a 
boy together have 

Heie, adding the three given items, we have 
twice a man’s money + twice a woman’s money-f twice a boys money 
= Rs 40. 6 a Sp 4- Rs 30. 8a + Rs 35 7a. 6p = A’r. 106 6a. 2 p 

a man +a woman -I-a boy together have Rs 106 6a ‘ip.—i. 

= A’f53 yi ip. Arts. 


Examples L. 

1 . Divide £2 ior 10W. between 3 men and 2 wonten, giving 
to each of the men 3 times as much as to each of the women. 

2 . A gentleman divided Rs 103 2 a among 12 men, 16 women 
and 30 children ; he gave to each man twice as much as to each 
woman, and to each woman three times as much as to each child. 
What did each woman receive ’ 

3 - Divide Rs 3993. 8 a among one man, one woman and 15 

boys, in such a way that the man’s share is 10 tfmes, and the woman’^ 

share 3 times as much as that of each boy ; whal i-, the value of the 
share of each ? 

4. Divide AV.5501 9 a among 4 men, 6 women and 8 boys r 

giving to each man double that of a woman and to eat h woman 1 

triple that of a boy. 

5 - Divide ^15. 6 s among 12 men, 17 women and 26 children, 
in such a way that a man shall receive 3 times as much as a child 
and a woman twice as much as a child : what does a woman receive ? 

6. Divide A*jmi 51. 4 a. among 20 women and 25 men, so that 
each woman 1 may receive A’r-7* 8a. more than each man ; how mutch 
will each woman receive ? 

7 - If 20 men, 40 Women and 50 chfUlren receive A\r. 350 Q among 
them for 7 weeks’ work and 2 men receive as much as 3 women* 
or 5 children, what sum docs a woman receive per week ? 
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8. The weekly wages at a mill amount tc^ AY1862. In the mill 
a certain number of women are employed at Re A. 6a. 8p. a day, five 
times as many men at AY 2. 12a. a day, and 6 times as many boys 
at Re. 1. 2 a Bp. a day ; how many men are employed ? 

9 . A and B together have AY48. 14/1. 9 p ., B and C together 
’.have AY45. 10 a 6 p ., A and C togetJier have AY 54. 8a. up. ; how 
much has C 

10. A gOfit and a lamb are togethci worth Rs 6. io/r., a goat 
and a calf aie together worth Rs. 1 o. 4 a 8 p. ; and a calf and a lamb 
are together worth Rs.8 5«. 6 p. , find the price of a goat, of a lamb 
and ot a < alf 


Examples worked out. 

Ex. 1. \ man has a certain numbei of pice, twit e as many two 

anna pieces, ilnec times as many four anna pieces and four-times as 
many rupees If the total amount be AY 501. 9a, find the number 
of coins of each kind. 

Here, 1 pice+ 2 two-anna pieces+ j four-anna pieces+4 rupees 
-?(i +16 + 48 + 256) pite = 32i pice; and AY 501. ga. = 32100 pice. 

the number of pice = (32ioo~ 321) 01 100. 

Hence, no. of two-anna coins = 2 x 100=200 ; the no. of four anna 
t jr^ns = 3X 100=300, and the no. of rupees=4X 100=400. Ans. 

r E.\. 2. A man died on June 2 Monday, 1890, having lived 
33025 days exclusive of the day of his death. Find the day and date 
-of his birth. 

A year = 365 days ; therefore 23025 days 5-365 = 63 years 30 days. 
Now 111 these 63 years, t 6 are leap years (which‘=366 days) ; therefore 
23025 days = 63 years+(3o- r6) days or 63 years 14 days. 

Again, 1800-63 —1827, and reckoning 14 days backwards from 
June i, we come to May 19. 

Hence the man was born on May 19, 1827. 

Jtfow 23025 divided by 7 gives a remainder 2 ; therefore he was 
hpfn on Saturday, reckoning 2 days backwards from Sunday. 

* Ex. j. The total expenses of a family when rice is at AY4 per 
maund are AY 55 ; when rice is at AY3 12a. per maund, they are 
AY52. 8/1. (other expenses remaining the same);» find his total 
expenses when rice is at AY4. 4 a. per maund. 

Heie, a decrease of (AY4- AY3. 12a.) or 4 a. per md. in the 
price ot rice makes a decrease of (AY5g-AY52. 8a.) or Rs.z. 8a. 
#*4oa. m the family expenses. 

Hence, quantity of rift consumed* by the family*? V of iomds. 
Therefore the expenditure on rice=AY(4 x 10) or Rs.40 and the other 
expenses Rs.( 55 - 40)« 5. 
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Vow, the price pf 10 mds.* at Rr 4 . 4 a per md.=/?J 4. 4a xio 
— 7 v\j 42 8«. 

Hence, the required expenses -fir 42 8a + Rs 15— A*r 57. *8*z 

Ex 4 A. com merchant mixed 10 mds of rice worth A’j 4 per 
md with a certain quantity woith R* 3 8a permd, and selling the 
mixtuic at Rs 3 I2<? pei md gained Rs 10 on the whole How many 
mds of the sec ond kind did he mix ? 

Bv selling the hist soitof lice at A’y 3 12a per md he incurs 
a loss of (A’y4— A’f3 12 a) 01 4 a per maund , therefore the loss 
m 10 mds =iox4« —40^ =Rs2 8 a 

Now, gain pci md on the second sort (Rs 3. 12a — Rs 3 Sc?) 
-4*r and as he shall ha\e to make altogethei A’j 10+A’j 2. ba. 
or A y r 12 8a -200a 

the quantity icquited*-*- 01 jjjO mds Am 

E\ 5 A qoivahi mixed milk woith R* 7 per md with twice as 
much woith Rs 5 8 a pei md and haung •-old the mixture at Rs.6. 
4 a pc r md , cleaicd A’y 10 8a on the whole How much did he mix 
of ear h soi t ? 

The cost of 1 md of fiist4-2mds of second--A ’j 7 x 1 4 -A’j 5. 8ci. 
x2t- Rs 18 

the cost of 1 md of the mixture— A’j ib- 3= A’j6. 

The gam per md=A*v6 4a -A’s 6=4*1 and the total gain is 
A’r 10 8f? = i68« 

the whole mixture contains -4- 01 42 mds 

Now^j, 4-2 = j quantity <pf fiist sort = 42~3= 14 mds. "1 
jr and second . = 14 x 2=28 mds./ 

\/lx 6 A supply of watei suffices for 60 days if 10 maunds leak 
off every day, but only for 55 days if 15 maunds leak off daily. Find 
the total quantity of water in the supply. 

In the first case 60 x 10 01 600 mds leak off altogether, while in 
the second 55 x 15 or 825 mds leak off 

for (60-55) 01 5 days’ use (825-600) or 225 mds of water 
are required 

/. foi daily use (225-5) 01 45 mds of water are required. 

Now, taking the first case, we find that the supply lasts for 
60 days ; and in that time (60 x 45) or 2700 mds are required for 
use ; and 60 x 10 or 600 mds. leak off 

Hence the total quantity reqd = (2700+6oo)mds.*= 3300 mds. Ans. 

Ex. 7. On changing 3 four-anna ppccs, I received 36 coins 
m single and double pice. How many dial get of each ? 

Here 3 four-anna pieces* 12a.*48 pice. 

10 
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Now had all been single pice, I would havf received 48 ; but as 
I received (48 — 36) or 12 single pice less, and the difference between 
a double and a single pice is one pice, 

the number of double pice = 12 \ * 

and . single pice=36-12 = 24/ 


Ex, 8. A man has three estates, and his incomes from the second 
and third are respectively twice and thuce as much as from the (list. 
He has to pay an income-tax of 8 pies in the rupee for the first, 
la. in the rupee for the second, and la. 4 p. in the rupee for the third. 
If the total income-tax be /fa.80, how much income does each 
estate yield ? 

1 Supposing his income from first to be /fa. 1, his income from 
seconds/fa. 2, and from third /fa. 3. 

Also, for the first he should have to pay (1x8) or 8/. in the Re. 
... second ... ... (2x12) or 24/. 111 the Re. 

... third ... ... (3x16) or 48/. in the Re. 

/, the total tax amounts to (8 + 24+48) or 80 pies in the rupee. 

Also Rs. 8o-=(8ox 16 x 12) pics, the total ta\. 

Hence, income from first = Afa.(8o x 16 x 12 — 80) = Rs. 192) 

. second= ... iy2X2 =/fa.384 V Am. 

t . third = ... 192x3 —Rs.$76j 

Ex. 9. A gave B as many sovereigns as is expressed by the sum. 
of all the numbers that can be formed by different arrangements of 
the digits 2, 4 and 7 taken all together ; and B gave A as many 
six-pences as is expressed by the sum of all the numbers that can be 
formed by different arrangements^of the figures 4, 5, 8 and y taken 
all together. Who is the gainer ana by how much i 

The sum of all the numbers that can be foimed by different 
arrangements of the digits 2, 4 and 7 taken all together=2 x(2+4 
+ 7)xfao i + io+i)=2X 13X iii = 2$86. [See/i;t. 9, Page 70.] 

Similarly, the sum of the numbers formed by the different 
arrangements of the digits 4, 5, 8 and 9 taken all together**6 x (4+ 
5 + 8 + 9 )x(io* + io 9 + io+i)= 6 x 26 x mi —173316. 

Hence A gave B 2886 sov. or ^2886, and B gave A 173316 
six-pences or £433-. i8r. 

Therefore A is the gainer by (£4332. i8r.-^2886) 01 
£1446. i8r. Am. 


Miscellaneous Examples II. 

1 * From 261 times /fa.352. m 4^. take /fa.90892. 8 a. and divide 
the remainder by 89. 

2 . How ipany Napoleons of 15s. 9 \d. each can be obtained for 
$685 dialers of 2 .f, I*$<£ t #ach? 
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3 . How nUany Tfobles are Equivalent to ,£195. 13s. 4 d. ? 

4. 13 rupees, 9 half-crowns and 17 three-penny pieces amount 
to £2. i6j. j find the value of a Rupee. Find the value of a lac 
of rupees in English money. (1 lac = 1 ,oo,ooo.) jfc 

5 . A dealer bought 9 horses at AYri8. 13A 4 p. each ; One 
died and the others he sold at a profit on each of fts.21. 1 a. 8 \p. 
Find his gam. 

6. The value of a mark being 13.? 4</, and that of a moidore 
27*., shew that there arc twice as many farthings in 57 marks and 
57 moidores, as there are drams in 1 cwt. 3 qrs. 19 lbs. 8 02. 8 drs. 
of sugar. ^ 

7 - To a certain stock-in-trade A and B together contributed 
Rs. 22. iotf, B and C togethei Rs .25 8 a and A and C together Rs.27. 
<ux. ; how much did each contribute ? 

8. A boy receiving 4a. per week has 2 a. stopped every third 
week ; if there are 39 weeks in a school yeai, how much does he 
lealize in 4 years ? 

9 . A has AY 1002. 7a. 8 p. and />’ 128786 pies ; if A receive 
from B 22222 pies and B from A AY n 5. 15*1. 6 / 5 ., how much will 
A have more than B ? 

10 . Of 21 people 13 lose AY 1163, 1 3a. hp. each and 8 lose 
AY930. la. 9 p. each. What is the average loss per man ? 

11 . A and B having an equal share in a heap x>f potatoes 
containing 86 maunds, A takes 24 mds. and B the rest;, paying A 
AY27. 11 a. 4p. What is the worth of a maund of potatoes ? 

12 . A grocer's bill amouhts to AY 1:897. 8 a It happens to be 

made up of equal sums for tea at Re. 1. 14 a. 8 / 5 . per Seer, sugar at 4 cl 
per seer, nee at ia per seer, and coffee at na. per seer. <How many 
seers are there ot each soit? 1 

13 . A pfctson mixes together io lbs. of tea at AYj. 4a. per Tb., 
12 Tbs. at AY 1. 6a and^4 lbs. at AV.i. 8 a per lb. He reserves 6 lbs. 
of the mixture for himself and sells the remainder at Rti 1* 13 a. per 

I low much does he gain ? 

1 %. A manufacturer employs 30 men and 35 boys who work res¬ 
pectively 12 and 8 hours a day during 5 days of the week, and half 
the time the other day ; each man receives 4 a. and each boy 1 a. 4 p. 
an hour. What is the whole amount of wages for a year r 

16 . What quantity of water must I add to a pipe of wine 
which costs AY900, to reduce its price to Rs. 5 a gallon ? 

16 . The yearly expense of a school is /fr.18993' na.j there 
is an endowment yielding AY4850. igtlPand subscriptions AY743. 
The rest is to be made up by the fees of the pupils of whom wire 
ar ® 2 17 s what must each of them pay on fcn average r 
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17 . In what time'will a tradesrrfan, who gdins lOa. 8 p. a day and 
spends of it, be able to pay off a debt of A\y.2o8. 9 a. %p. ? 

18 . A man’s weekly income is Rs 18. 7 a. and his quarterly 
expenditure is A\i.i 82. How much will he save at the year’s end? 
(a year= 52 weeks.) 

19 . I buy 80 lbs. of black tea at Rs. 2. 2a. per lb and 20 lbs. of 
green at Rs.2. 12a. per lb. and mix them : at what rate must I sell the 
mixture so as to gain 1 a. 4/5. in the rupee ? 

20 . Divide two fields, one of 6ac. 3 po. 13 sq. yds., the other 
of 4 ac. 37 po. 27 sq. yds., between A . B and C, so that A’s no. of ro. 
= ^s no. of sq. po.= C’s no. of sq. yds. 

21 . September 17, 1893, was Sunday. What day of the week, 
was September 17* 1891 ? 

22 . A wine merchant bought 2 pipes of wine at £2. 13^. 4 d. per 
gallon. How much water must he mix with it that by selling a gallon 
of the mixture for £2. 6s. 8itf., he may gam on the whole ^14. 

23 - A factor bought 25 pieces of cloth for Rs. 185000 at A^.4. 
10 a. per yard. How many yards are there in each piece ? 

24 . A house and its furniture are together worth ^3367. 2s. 6 d. ; 

the house is worth 8 times the furniture. What is the house worth ? 

% 

25 * A man’s total expenses are Rs. 44, when rice sells at 
A\f.2. 8 a. per maund, and A’.r.46. 4#. when rice sells at Rs. 2. 1 la. 
per md. What arc his expenses when rice sells at Rs.$. 3 a. per 
maund ? 

26 - Two persons buy mangoes at 16 per rupee ; one sells at 12 
per rupee and the other 16 for AV.i. 4 a. How much profit does one 
make more than the other ? 

27 . A man spending daily Rs. 2. 10a. 6 p. lays by Rs. 150. 2 a. 
up. in the year 1897 ; find his daily income. 

28 . I received 320 pieces in half-rupees and quarter-rupees in 
^.change foi 100 rupees. How many of each did I get ? 

29 . 4 and B gave equal sums in buying 15 horses and 
22 cows. A took 5 horses and 17 cows and B the rest. If a horse 
cost Rs. 56. 8 a. and a cow Rs.$ 5. 100., how should they settle the 
account ? 

30 . A man was born on the 15th of May 1762, and died on the 
17th of June 1825. How many days did he live, exclusive of the 
day of his death ? 

* 

31 . A goldsmith manufactured 2 lbs. 3 dwts. 8 grs. of gold into 
rings, each containing 9 dwts. 16 grs. : he sold the rings at Rs.21 
each ; how much did he receive for them ? 

32 * A piano, table aiftl carpet cost Rs.632. 12 a .; the piano and 
table cost Aj.547. 6a., and the table and carpet cost Rs.260. 2a. 8 p. 
Find the price of each. 
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33 - A grocer buys 40 !bs. of tea at Re.i. 12a. per li>. and also 
some cheaper tea ; Ire mixes tfie two kinds of tea and by selling all 
the tea for ^.236. 4a. at AV.i. 1 \ a. per lb. gains Rs. 32. 14a. 8/. on 
his outlay ; how many lbs of the cheaper tea does he buy,’ and at 
what price per lb. ? 

34 . Twice A’s money=3 times B'% money, and the difference 
of their moneys is Rs. 12. iocr. How much has each ? 

35 . A bag contains a certain number of rupees, twice as many 
half-rupees, 4 limes as many quarter-rupees and 8 times as many 
two-anna pieces, and total amount in the bag is A *s 100. How many 
of each arc there ? 

36 . A , B and C contributed equal sums in purchasing 22 
horses, 28 cows and 56 sheep. A took 7 horses, 9 cows and 19 
sheep, B took 8hoises, 8 unvs and 17 sheep, and Cthe rest If 
the price of a horse be Rs 68. 8«, of .1 cow Rs 44 10 a. and of a 
sheep Rs.y. ba., which of them shall have to pay and which to 
receive, and how much ? 

37 . A landowner has three estates. The first estate yields an 
income of A^.3000, the second Ri 4200 and the third Rs. 6250. If 
the rate of tax be 1 a. in the rupee for the first, la. 4 p. in the rupee 
for the second and la. 3 p. in the rupee foi the third, how much tax 
has he to pay altogether ? 

38 . Divide Rs.7 890 among A, B and C in such a way that A 
may receive Rs. 125 moie than twueas much as /?, and C AV.250 
more than thrice as much as B. 

39 . A certain weight of gold w'orth Rs. 20. 14 a. bp. per tola 
is mixed with an equal weight worth Ab\i8. 6 a. 6fi. per tola. 
Determine the weight of gold, so that by selling the mixed gold at 
Rs.ig. 14 a. 6 p. per tola, a goldsmith may clear Rs. 12. 8a. on the 
whole. 

40 . In making 50 benches, the cost of each for wood is AV.i. 
2a., for labour 13a., for polish 2 a. and for screws r<c How much is 
gained on each bench by selling the whole lot for Rs. 112. 8a. ? 

41 . The 15th of May 1890 was Thursday. What day of the 
week was the 27th April 1790? 

42 . The cost of maintaining a family is Rs. 122. 8a. when milk 
sells at 2a. per seer, and Rs. 125. 12 a. when milk sells at 2 a. 3 p. ptr 
seer. Find the monthly consumption of milk in the family and the 
amount of other expenses, supposing the latter to be unchanged. 

43 . A besieged garrison has a supply of water for 5° days. 
Owing to a leak, however, in the bottom of the reservoir, 5 gallons 
waste every day, and then the supply suff]£ps for ten days less- Find 
for how many days the supply would suffice if 20 gallons leak off 
every day. 
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44 . A gowala mixes 12 mds. sr. of milk at /fa. 6. cja. per md. 
with 22 mds. 24 sr. at Rs.y. 8a. per md. He tfien adds 1 md. 20si. 
of water and sells the mixture at 6 seers per rupee. How much does 
he gain*or lose? 

45 . Divide /fa. 10256. 1 2a. among three men, so that the fhst 
shall get Rs.li$i. 4 a. more than the second, and Rs. 152 less than 
die third. 

f 46 . 8 men, 16 women and 24 boys earned Rs. 136 in 8 days 
A woman cams daily 2 a. more than a boy, and a man daily earns as 
much as a woman and a hoy together. Fmd how much a man, 
a woman and a boy daily earn. 

47 . If 50 pieces of coin consisting of single and double pitc 
make up a rupee, find the number of each coin. 

48 . A man died on the 7th August, fhuisday, 1890, having 
lived 21000 days (exclusive of the day of his death). Find the day 
and date of his birth. 

49 . A certain English landowner has three estates, for which 
he has to pay a total tax of ^180. Ilis income from the second and 
third estates are respectively twice and four limes his income frt m 
the first. The rates of tax for the three are respecti\ely if. 2 if., i.v. 
3<f. and is. 4 d. in the £. Determine his income from each estate. 

50 . A pays B as many rupees as is expiessed by the sum of 
the numbers formed by all the different arrangements of the figures 
2, 3 and 4 taken all together, and B pays A as many double pice as 
is expressed by the sum of the numbers formed by the figures I, 2, 3 
and 4 taken all together and arranged in all possible ways. Who 
shall be the gainer and by how much ? 

/ 51 . Divide Rs. 51. 10a. among 8 boys, 4 women and 3 men in 

ISuch a manner that a woman shall receive in. more than twice as 
much as a boy, and a man 4 a. more than as much as a boy and a 
woman together. 

52 . A man died on the 1st of August, Friday morning, 1890. 
He had lived 10000 days. Find the date and day of his birth. 

53 . Divide /fa. 1780. 13a. into three such parts that the first 
part shall be /fa. 125. 3<2. more than the sum of the second and third, 
and the second pari Rs. 17. 12a. more than the third. 

Jr ' 54 . If the monthly expenditure of a family be /fa. 57. 8a., 
'when rice is at Rs. 4. 6a. per maund and Rs. 58, when rice is at Rs. 4.- 
84. pet maund ; what should the expenditure be when rice would be 
At Rs. 4. 12a. per maund ? 

55 . What sum of money is that which being multiplied by 16, 
Rs.24 added to the product, the sum divided by 13, ana Rs.'$. 13a. 
Added to the quotient, the sum is /fa. 7. 13a. ? 

56 . An equal number of men. women and bovs together earned 
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Rs.62. 8 a. in 5 days. \A boy pans 2rt., a woman 3 a. and a man 5m. 
daily. Find the number of boys. 

57 . A goldsmith mixes a certain number of tolas bf gold 
worth Rs 20. 8 a. per tola with twice that quantity worth Rs. 19. 6a. 
per tola On selling the mixed gold at Rs.20 per tola, he gained 
Rs. 15. How much of each kind did he mix ? 

58 Sound travels at the rate of 1142 ft. per second ; what is 
r he distance of a thunder cloud when the sound of thunder follows 
the flash of lightning after an interval of 9 seconds ? 

59 A gives/? 112 gallons of brandy at 32J. 6 d. a gallon, and 

receives in return ,£40. 12J 6 d. and 780 yds of cloth. What is the 
price of the cloth per yard ? , 

60 . There are 6 presses at work striking off sovereigns, half- 
sovereigns, florins, shillings, si\-pences and four-penny-pieces respec¬ 
tively, and each at the rate of 2500 per hour ; find the value of the 
money struck off in 13 days of 9 hours ear h. 

61 What is the difference in seconds between the Mahomedan 
year of 354 days 8 hrs. 48 mm and the Hindu year of 365 days 6 hrs. 
12 min 30 sec. ? 

62 . If 6 hats cost as much as 25 pairs of gloves, worth Re. r. 
ion.’ a pair, how many hats can be bought for AV.616. 2 a. 4 p.f 

63 If telegraph po-,ts are placed 66 yards apart and a railway 
train passes one in every throe seconds, how many miles an hour 
is the train running? 

64 . A person observed the flash of a cannon 7 seconds before 
he heard the report; how far was the cannon distant, supposing 
that sound moves at the rate of 1142 ft. per second ? 

65 . In how many days of 8 hours each will a person be able to 
''ount 10 lacs of rupees at the rate of 80 per minute ? How many 
will remain to be counted on the morning of the 26th day ? 

66- How f much water must be mixed with 30 seers of milk 
worth 2d. per seer, in order to reduce its price to ui. 6p. per seer ? 

67. By the payment of 2 s. id. in London a banker will give 
< redit at Calcutta for a rupee ; how many rupees may be received in 
'Calcutta for the payment of £S° 2 S- 6s. $d. in London ? 

68. If S oz. of silk can be spun into a thready fur. 20 po. long > 

what weight of silk would supply a thread sufficient to reach to tl^e 
Moon, if the distance be 240000 miles ? * 

69 . A ship’s crew of 50 men have a supply of water for 30 day$ ( 

at 2 seers a head ; if^they lose 125 seers, ana find that they will be 
50 days at sea, whdt must be each man’s j||ily allowance ? % 

70 . A landowner has four estates, for which he has to pay a 

tax of Rs.760. The second, third and fourth yield respectively t#fee* 

* 
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thrice and four times as much incjome as the first. If he tax be 
levied at 10, 9, 8 and 6 pies in the rupee respectively, find the amount 
of his income from each estate. 

71 . A tradesman in Indirt exchanges with a merchant in China 
as many maunds of sugar as is expressed by the sum of all the 
numbers that can be formed b> the diffeient arrangements of the 
digits 7, 8 and 9 taken all togethci, for as many pounds of tea as is 
expressed by the sum of all the numbers similarly formed by the 
digits 3, o, 5 and 7 taken all together. How much tea does the 
Indian merchant get in return for 37 mds. of sugar ? 

72 . A man’s monthly expenditure consists of 5 mds. of rice, 

I md. 20 sr. of flour, 15 sr. of ghee and 2 mds. 15 si of milk. When 
rice costs A*J3. 10a. 6/ per md , flour A*s. 4. 12 a. per md., ghee At.37. 
8a. per md. and milk A\r.5. 8a. per md , the total expenses amount to 
A’j.130. lou. If the puces of other articles remain the same, what 
would his family expenses amount to, when rice would sell at A’j.4. 12 a., 
flour at A*j. 5 40., ghee at A’j.41. 8«., and milk at 4 a. per maund ? 

73 . A total weight of 12 mds. 10 sr. consists of a certain 
number of 10 seer-weights, three times as many of 5 seer-weights, 4 
times as many of seer-weights, 6 times as many of 1 seer-weights, 
8 times as many of half seer-weights and 16 times as many of pona 
weights. Find the number of each kind of weights. 

f 7 * A certain number of sovereigns, twice as many crowns, 
'5 times as many half-crowns, 8 times as many shillings and 12 times 
as many six-pcnces together amount to ^28. 5.? ; find the numbers 
of each coin. 

75 . A man mixed 3 mds. of milk at A\y-4 8 a. per md. with 
a certain quantity north AY4. 4 a. per md. and three times that 
quantity worth Us. 3. 12 a. per md. He sold the mixture at A’J.4 
20. per md. and thus cleared Ks. 15 on the whole. Hon much of 
the second and third sort did he mix ? 


CHAPTER IV. 

Numbers, Measures and Multiples. 

1. NUMBERS. 

188 . Numbers which follow a regular order increasing by 1, 
are called consecutive numbers. The consecutive numbers com¬ 
mencing at 1 are called natural numbers. 

Thus, 4, 5, 6, 7, 8, &c. are consecutive, and 1, a, 3, 4, 5, 6, &c. are 
natural numbers. 
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189. Numbers a^e either eyen or odd. 

Numbers are called even when they can be divided by 2 with¬ 
out a remainder, and odd when the) cannot be so dmded. , 

Thus, 4, 8, 10, 16, &c. are even and 3, 5, 7, 13, &c. are odd 
numbers. 

190. A measure or factor of a number is any number which 
divides it without a remainder. It is said to measure the number by 
the units contained in the quotient . 

Thus, 4 is a measure or factor of 24, because it is contained 
exactly 6 times in 24. All numbers have 1 for a measure. 

191. An aliquot part of a number is any measure of it. 

Thus, 4 is an aliquot part of 20, for 4 is a measure of 20. 

192. A multiple of a number is any number which contains 
it an exact number of times. 

Thus, 108 is a multiple of 12, because 12 is contained exactl) 

9 times in 108 

193. A measure is sometimes called a submultiple. 

Thus, 4 is a submulUple of 16. 

‘ ,194. Numbers are either prime or composite. 

A prime number, or a prime, is a riumber which can be 
divided exactly only by itself anti by unity. A composite number 
is a number which can be separated into factors each greater than 
unity, or which, in other words, arises from the multiplication ot 
two or more other numbers, termed fat tors 

Thus, 2, 5, 7, it, &t are primes , and 4, 8, 10, 12, See. are com¬ 
posite numbers. 

195. Two numbers are prime to each other, when their only 
common measure is 1. 

196. One number is divisible by another when it can be 
divided by that other number exactly. 

Thus, 20 is divisible by 5, for 20 contains 5 exactly 4 times. 

197. The following Rulks are important, and should be care¬ 
fully committed to memory. 

(1) If a number divide a product of two factors and be prime to 

one of them, it must div ide the other. 

Thus, if 4 divide 9 x 24, and 4 is prime to 9, then 4 must divide 
24, for 4 is a measure of 24. 

(2) If a number is divisible separately by two others which are 

prime to each other, it is divisible^by their product. 

Thus, if 240 be divisible by 3, and by 4, where 3 and 4 are prime 
to each other, it will be divisible by 3 X 4 , for 240=(3 X4) X20. 
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(3) If one nufflber is divisible by another, aijty multiple of the first 
is also divisible by the second. 

Thus, to is divisible by 2 and 5 ; hence any number ending with 
o, being a multiple of 10, is divisible by 2 and 5. 

100 is divisible by 4 and 25, therefore all numbers ending with 
two ciphers are divisible by 4 and 25. 

1000 is divisible by 8 and 125 ; hence all numbcis ending with 
three ciphers are divisible by 8 and 125. 

Again, 1001 =7x11 x 13, and therefore 1001 is divisible by 7, 11, 
and 13. Hence all numbers like 7007 or (7x1001), 18018 or 

(18 x 1001), 325325 or (325 x 1001) are ail divisible by 7, 11 and 13. 

Jt 4 ) If each of two numbers is divisible by a third, their sum or 
difference U also divisible by the third. 

Thus, 8654= 8650+ 4 and is divisible by 2, if 4 is , 

4235-= 4240- 5 .5, if 5 is ; 

7336= 7400- 64 ... ... .. 4, if 64 is , 

78664= 78000+664 ... .. . 8, if 664 is ; 

86184= 86086+ 98 and is divisible by 7, if 98 or (184— 86) is ; 

429275 = 429429-154.11, if 154 or (429-275) is ; 

186459=186186 + 273.13, if 2730c (459- 186) is- 

j» (5) If each of two numbers is divisible by a thud, then the sum or 
difference of any multiple of the first and of any multiple of 
the second is also divisible by the third. 

Thus, 627=6oo+2o+7“=6(99 + i) + 2(9+ i; + 7 

=6x99+2x9+6+2+7; 

627 is divisible by 3, if 6 + 2 + 7 is. 

7362 = 7 ooo+ 3 oo+ 6 o +2 = 7(999 + i) + 3 ( 99 +i)+ 6 ( 9 t-i) + 2 

= 7x999+3x99 + 6x9+7 + 3 + 6 + 2 ; 

7362 is divisible by 9, if 7+3+ 6 + 2 is. 

82654=80000 + 2000+600+50 + 4 

= 8(9999+1)+ 2(1001 - 0 + 6(99+1) +5(11 -i)+4 
= 8 x 9999+2 x 1001 +6x99 + 5x11+8-2+6-5+4; 

82654 is divisible by 11, if (8+6+4)-(2+ 5) is. 
tfoi 9999, 1001, 99 and 11 are all divisible by if.) 

198. Criteria of Divisibility. 

A number is divisible by 

2, if its last digit is divisible by 2 ; as 450, 326. 

3 , if the sum of the digits is divisible by 3 ; as 267, 531. 

4 , if its last two digits are divisible by 4 ; as 600, 520, 924. 

5 , if its last digit is o or 4; as 370, 865. 

*6, if it is divisible by both 2 and 3 ; as 318, 588. 

*8, if its last three digits are divisible by 8 ; as 3000, 5240, 2816. 
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9 , if the sum of its digits is divisible by 9 ; as 648, f02. 

10 , if its last digit is o ; as 4570, 2300. 

11, if the difference between the sum of its digits m the odd ^and in 

the men places is o, or is divisible by 11 ; as 1067, 2695, 19613. 

12, if it is divisible by both 3 and 4 ; as 708, 1164. 

For 7 and 13 , sec Ait. 197 (4;. 

199 There is no direct method for determining primes, and 
so we give below a list of the prime numbcis from 1 to 227. 


I 

11 

29 

47 

7 1 

97 

113 

149 

173 

197 

2 

13 

3i 

53 

73 

101 

127 

' 5 ' 

179 

199 

3 

17 

37 

59 

79 

103 

131 

'57 

181 

211 

5 

19 

4 i 

61 

83 

107 

137 

'63 

191 

223 

7 

23 

43 

67 

89 

109 

'39 

167 

'93 

227 


200. To ascertain what numbers are prime. 

(1) Every number whose last digit is o, 2, 4, 6, or 8 is divisible 
by 2 (Art. 198), and therefore e\cry suih number except 2 itself is 
not a prime. Every number whose last digit is o or 5 is divisible 
by 5, and therefore every such number except 5 itself is not a prime. 
Hence the last digit of every prime number except 2 and 5, must 
be 1, 3, 7 or 9. 

(11) If then the last digit of the given number be 1, 3, 7, or 9 try 
as divisors one after another the primes 3, 7, 11, 13, &c. ; if there is a 
remainder in each case the given number is a prune. It is not neces¬ 
sary to try a divisor whose scpiare is greater than the given number. 

Ex. Are 689 and 947 primes ? 

(t) 689 is not divisible by 3 (for 6+8+9=23;, nor by 7 (by 
trial), nor by 11 (for 6+9-8^ 7), but is divisible by 13 ; therefore 
689 is not a piime. 

(2) 947 is not divisible by 3, 7, ' ', '3* '7* *9? 23, or 29 ; and we 
need not try the next divisor 31, for the square of 31 is greater than 
947 * Hence 947 is a prime. 

201 . To resolve or decompose a composite number into iu 
prime factors is to find those prime numbers which when multiplied 
together produce the given number. 

Thus, 210=2x3x5x7 ; 504 = 2x2x2x3x3x7 = 2* X3 S X7. 

203 . When the factors obtained are all primes, the number is 
said to be resolved or decomposed into its prints or elementary 
factors. 

203 . No number can be resolved into prime factors in more 
than on© way. 

204 . To resolve a number into its prijpe factors. 

Rule. Divide in succession by each of the primes 3, 3, 5, jr, 
* 1, &.C., which can be used as divisors, and in each case as Omen fts 
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possible, until we obtain a quotient,which is a.prime ; these divisors 

» id the last quotient expressed in the form of a product make up the- 
ven number. 


Ex. t. Resolve 44856 into prime factors. 

2* =8)44856 The last two digits form 56, which is divisible 
3 a .=<^5607 by 8 ; the sum of the digits— 4 + 4 + 8 + 546=27. 

Hence the number is divisible by 8 and 9 or 2 ’ 
J -jr and 3 *. 

Also 623 = 7 x89, and that 89 is a piime. 
44856= 2-* x 3 J x 7 x89. 


Ex. 2. Decompose 8862777 into its prime factors. 


3 a =9)8862777 
3 a =9)984753 

11)109417 

7)9947 

7)142^ 

7;?o3 

29 


The sum of the digits=-45, winch is divisible b} 
9 or 3* ; the sum of the digits of the quotient=36 , 
also ( 8+6 + 7 + 7) — (8+2 + 7) = ii. Hence the 
number is divisible by 9, 9 and 11. 

Again, in 9947, we have 947-9=938, which is 
divisible by 7 ; in like manner, again by 7, and 203 
= 7 X29 and 29 is a prime. 


8862777 = 9x9x11 x7X7X7X29--3 t xnx7*X29. 


Examples LI. 


1 . Resolve mentally the following into elemental y factois 

(1) 6 ; 10 ; 14 ; 21 ; 35 ; 28 ; 45 ; 64 ; 81 ; 96 ; 72. 

(2) 56 ; 30 ; 280 ; 144 ; 224 ; 285 ; 198 ; 176 ; 342. 

2 . Decompose the following numbers into their prime factors — 

(1) 320; 460 ; 462 ; 315 ; 612 ; 715 ; 846 ; 945 ; 735. 

(2) 1188 ; 1309 ; 1827 ; 1331 ; 1456 ; 1485 ; 3^75 5 4620. 

(3) 5 2 5° ; 55°20 ; 16632 ; 47089 ; 53599 ; 88725 ; 11025. 

(4) s^S 0 ; 190463; 259811; 508079; 4149173; 4057690. 

(5) 7507500; 73896433; 11176704; 119189070; 135023500. 

3 . Ascertain which of the following numbers are prime, and the 
prime factors of those which are composite .— 

(1) 31 J 53 5 86 ; 96 ; 167 ; 132 ; 275 ; 480 ; 856 ; 873- 

(2) 397 ; 289 ; 461 ; 7 V 5 667 ; 851 ; 953 ; 971 ; 997* 

< 3 ) 10 °9 ; * 5*7 ; 1729 ; 4576; 2501 ^4717 ; 3389* 

4 . Determine which of the following numbers are divisible by 
2, 3, 4, 5, 6, 7, 8, 9, 10, 11, #2 and 13 respectively 

(1) 165 ; 216 ; 324 ; 425 ; 639 ; 936 ; 868 ; 512 ; 795. 
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(2) 3164 ; 422a : Til# ; 2859 ; .11599 ; 14916 ; 53729. 

(3) 1235 } 6467 ; 38187 ; 123456 ; 777777 ; 601830. 

(4) 2709344 ; 50707338 ; 6913580247 ; 726441196. 

5 . How many prime numbers are there between ?— 

^l) 16 ancl 96. (2) 53 and 100. (3) 140 and 230. 

{4) 33 ° and 35 °- ( 5 ) 556 and 600. (6) 790 and 1008. 

6- By what numbers may 179, 313 and 799 be divided that the 
remainders may be 3, 5 and 7 respectively ? 


II. GREATEST COMMON MEASURE. 

205 . A common measure or common factor of two or 
more numbers is any number, which will divide each of them without 
leaving a remainder. 

Thus, each of the numbers 2, 3 and 6 is a common measure or 
common factor of 18 and 30, for each of the numbers 2, 3 and 6 
divides 18 and 30 exactly. 

.206 The greatest number that di\ ides each of two or more 
numbers exactly is called their Greatest Common Measure 
<G. C. M.) or Highest Common Factor (H. C. F.). 

Thus, 6 is the Greatest Common Measure of 18 and 30, for it is 
.the greatest number capable of dividing each of them exactly. 

<, * 07 . % one number measure each of two others , it will measure 

Jheir sum and difference ; also , any multiples of each , their sums and 
differences. 

Thus, 4 is a common measuie of 20 and 12 ; and 
their sum =20+12 = 32=4x8 ; their difference=20- 12 = 8 = 4x2 ; 
a multiple of 20=20x5=100=4x25; of 12=12x7 = 84=4x21; 

also, 100+48=148 = 4x37; 100-48=52=4x13; 
each of which evidently comprises the number 4 as a measure or 
factor ; and similarly of more numbers. 


Examples LII. 


Find, by inspections the u. C. M. of.— 

1. 4 and 6. 2 . 6 and 9. 3- 8 and 12. 

5. 20, 32. 6 . 48, 27. 7. 42, 28. 

*9- 91* 84- 10. 30, 45. 11. 4 & 57 * 

13. 3i, 28, 35. 14. 30, 25, 45 - 10 - 3 2 > 40 , 


4. 9 and 24 . 

8 * 48 , 54 * 

12k AT>, £&. 

18 - » *, 40. 
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20a The G. c. M of two or mere numbed may often be found 
My resolving each number into its prime factors and then taking 
the product of all the prime factor^ common to them. 

Ex. Find the <; c. m. of 63 and 168. 

63 — 7X9—7X3X3 ; 168=7 X24-=7X3x8 = 7X3X2X2X2 

Therefore the factors common to 63 and 168 are 7 and 3 ; hence 
the G c. M. = 7X3=2i. Ans. 

209. In finding the <; ( m of two or more numbers, it is suffi 
cient to find the prime factors of one of the numbers, and then find 
by trial which of these factors divide each of the remaining numbers 
exactly ; the piodtut of all these common factors is the required 
<;. c. m. 


Ex. Find the <;. c. m. of 492, 744 and 1044. 

The piime factory of 492 arc 2,2, 3 and 41 ; of these factois 
2, 2 and 3 divide 744 and 1044 exactly, but 41 does not divide them. 

Hence, the required (',. c\ M. is 2 x 2 x3 or 12. Ans. 


1 . 

4. 

7. 


10 . 

13. 


16. 

18. 

20 . 


nxampies nil. 

Find, by method 0/ factors, the (i. c. M of 
45 and 72. 


56 and 140 
205 and 287. 

490 and 546. 

1216 and 424. 

162, 729 and 4374. 
372 , 994 and 3132. 


102, 612, 476, 816 and 428 


2 f. 64 and 96. 3 

5 . 81 and 171. 6 

8. 325 and 425. 9. 

11. 308 and 506. 12 

14 . 620 and 2108. 15 . 

17 . 1326, 3094 and 4420. 
19 . 504, 5292 and 3040. 


48 and 72. 

74 and 259. 
230 and 414. 
247 and 323 
45 * 72 and 81. 


& V Y hen n l urnbi:rs ca ? easil y resohed into their prime 

factors we have shewn in Art. 208, that their g. c. m. is formed bv 

to^FuhP C ' ° f the l0 v ? ,St P° we J s of those factors which are common 
to all the given numbers, but when the numbers are large and their 

prune factors cannot be readily determined, we use a different method. 

cannnMw. th ®/^* C \ M - of two numb ers, whose prime factors- 

cannot be readily ascertained, we use the following Rule V 

is no *“■“*> - 
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Ex. Find the iv.y;. M. of 9356 and 8496. 

The first divisor is 8496 and the 
first remainder J260. 


8496)975^( J 

8496 

1260)8496(6 
7560 

936)12611(1 

936 

324)936(2 
648 
288)324(1 
228 


The second divisor is 1260 and 
the second remainder 936. 

The third divisor is 936 and 
the third remainder 324; 
and so on. 

The final divisor is 36. 
the required <*. c. M. is 36 


36)288(8 

288 


212 . To find the 0. c. m. of three or more numbers . 


Rule. Find the o. c. M. of the first two numbers ; then the 
o. C. M. of this o. C. M. and (he third number; then the u. C. M. 
of this last G. c. M. and the fourth number ; and continue this 
process to the last number; the last Gk C. M. is the required 
c. M. of the given numbers. 


’ Ex. Find the <». C. M. of 74 k 1131, 1183 and 1989- 


741)1131(1 

74 i 

390)741(1 

390 

35039 o(i 

35 j 

39 ) 35 i (9 

35 i 


39)"83(3o 

117 


13 ) 39(3 

39 


the required G. C. M. is 


13 ) 1989 ( 15 ^ 

i_ 3 _ 

68 

65 

39 

39 

13. A ns. 


Examples LIV. 

Find the (». C. M. of : — 


L 126 and 444. 

4 . 366, 128. 

7 . 4833,6237. 

V- 2145, 3471 - 
13 . 6441, 10283. 

16 . 12925, 63305. 

19 - 125075, 225025. 
22. 143278, 1278142. 


2. 646 and 950. 
5 . 3556 , 3444 - 

a 9367, i45oi. 
11. 4081,5141. 
14 . 13667, 14186. 
17 . 11050,35581. 


3 . 54 and 258. 

6. 5187, 5850. 

9. 3252,4248. 

12. 1441, 1572. 

16 . 43365 , 44688. 
18 . 109056, 179712. 
21. 428571, 999999. 


20 . 105945, 945 *> 5 - 

23 . 385629,7855323* 
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24 . 

1257214, IT215246. 

• 25 

703047, 5134083. 

26 . 

38765 I 9 5 3101729671. 

27 . 

41615795893, 877267019106. 

28 . 

6186, 103IO, 15465. 

29 . 

12018, 20030, 30045. 

30 . 

1617, 2871, 4213^ 

31 . 

1 3338 , 14*36, 15903- 

32 . 

16442, 24663, 41105. 

33 

2697, 344 i, 1271. 

34 . 

204, 1190, 1445, 2006. 

35 . 

12558, 20769, 47403, 12581. 

36 

5040, 23940, 28350, 31773. 

37 . 

ii 573 , 19397 , 28036. 


’ 38 - 70843288, 852706430 and 686138242. 

39 . 1070784,1180608, 1455168 and 1520376. 

40 . 22680, 49140, 154980, 429660 and 925932. 


213 Numbers which ha\e no common measure greater than 
umt>, arc said to be prime to each other. 

Thus, 15 and 29 .ue prime to each other. 


Ex. Are 1726 and 1623 prune to each other ? 

1623)1726(1 78)103(1 

1623 78 

103)1623(15 25)78(3 

io 3 75 

593 3 ) 25(8 

il _5 24 

78 1 

1726 and 1623 are prime to each other. 

214 . Every common measure of two numbers is a measure of 
their (». c. M. 


'I hus, 2 and 3 being common measures of 18 and 30, is a 
uneasure of 6, the <J. c. M of 18 and 30. 

215 . The numbers of which the G. C. M. is required must refer 
to the same unit, and the <;. c. m. refers to that unit. 

Thus, the G. c. M. of A^.429 and Rs.7 15 is Aj.143 * the G. C. M. 
of 224 feet and 336 feet is 112 feet. 


Examples LV. 

* 

1 . Are the following numbers prime to each,other ?— 

(1) 5789 and 7337 . Jjfc 3375 and 5836. 49561 an# 97073. 

( 4 ) 58573 and 84329. fl^9367 and 14501. 19001 and'46253. 

( 7 ) 2698705 and 5498726^ '• (8) 18432, WI52 and 42895. 
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2 1 inci the (j c'\i of * 

j) 8029 and 23791 (2) 441441 ,uul 844272 ^3; 1 Si8^6 and 147576. 

4' 39835 and 162424 5; 218707, 526769 and 695822 

Examples worked out. 

/if 1 ind the pieilcst numbci that \\ill divide 2293, 4245 
1 id 5348 leaving tin. 1cm nndeis 18, 20 ind 23 iespe« tivelj 

2293-18 2275 , 4245-20-4>25 , 5348 23=5325 

I he ieqd no is the 1. ( M of 2275, 4225 and 5325 25 A ns 

hx 2 l wo bills, one imounting to Rs 78 12 a and the other 

o R\ 420 aie to hf pud in coins of one kind, wh.it is the largest 
oin that ran be used ? 

Ah 78 12/1=1260 ti , Ah 420 0720 c 

the Invest coin lcquucd 1 the c t M of 1260/1 and 67200. 

4200 — Ah 264// A ns 

b 1 ^ 1 he sum of two numbers is ri44, and then (.CM is 

<43 , how many puis of such mitnbois can be formed J horm them. 

1144 '43 = 8 

Now 8= 1 +7 — 2+6 - 34 5 — 4 4-4, ind no moic 
>f these parts the on'y pans of numbcis th it aie prime to each othei 
e i, 7 and 3, 5 Hem e only t p ms of numbeis c an be foimed. 

J hus, the fust pur - r y 143 mil 7x143,01 143 and 1001 * 

and the 2nd pm =3 x 143 mcl 5 > 143, 01 429 and 715 ) 

As legaids the othei pans that can be foimed, 143 will be a 
immon measure, but not the (. ( M 

j I lie product of two numbus is 32*0, and then (. c M. 
s 18 ; how many pairs of such numbcis can be formed 5 Form them. 

3240—18 — 10 , I'ld 10-= I X TO 01 2 X 5 

Hence only lzvo pairs of numbeis 1 111 be formed 

Thus, the 1st pan = 18x1 and 18x10, 01 18 and 180;) a 

and the 2nd pan = 18x2 and 18 x 5 or 36 and 90. I * 

Ek 5 What number is that which, when divided by 6, the quo- 
lent again by 6, and that quotient again by 6, will give the G, C. M. 
of 35 and 135 > 

The G C.»M, of 35 and 135 is 5 

N ow the que strait is, what number ts that which, when divided by 
the quotient agaj MXj* 6, and that ^ooti^ttagam by 6, will give 5 ? 

Siqpe, 6, 6 anjjHMre the three divtso(|Hid 5 the last quotient, 

the first dflRid or the required mBber in 5 x(6 *6x6) 

** 1080. Anp. 
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Examples' LVI. l ’ 


1 . • What is the greatest sum of money contained exactly in 
Rs. 34. 7 a. 6f>. and AT. 70. 12a o/>. i 


2 Find the greatest number that will divide 35 and 61, leaving 
remainders 3 and 5 lespectivoly. 

3 . What numbei is that which, when divided by 12, the quotient 
again by 12, and that quotient again by 12, will give the <1 C. M 
of 148 and 772 ? 

4. Find the giealcst weight in grains, that will measure both 
pounds Avon, and pounds Troy. 

U 6. The sum of two numbers is 928, and their c. M is 58 , 
form as many pans of numbers as convenient 

• 6 What is the greatest unit of time with which 15 hrs 12 min. 
and 1 day 3 hrs 33 inm can be both represented by integcis ? 

7 . Find the greatest numbei that will divide 1(124, 2878 and 
4220 leaving 7 as lemamder after each division. 

8. The product of two numbers is 5700, and their <1. c. M. is 5 , 
&id as many pans of numbeis as convenient 

^ 1/ 9 . In working out a question m the <1 ( M of two numbers. 
1 found the different remainders were 2388, 180. 48, 36 and 12, and 
the first two quotients i and 9 ; find the numbers, and the last three 
quotients 

glO. In solving a question in the* <. c. m. of two numbeis, the 
quotients arc 5, 1, 18, 1, 3, 1 and 2 The last divisor is 15 Find the 
numbers. 


11 . The sum of two numbers is 1394, and their <. c. M. is 34 . 
how many pairs of numbers can be formed ? 

12 . The product of two numbers is 4608, and tlieir c; (. M. is 
16 ; how many pairs of numbers can be formed * 

l 3 y What highest number will divide 287, 480 and 599 leaving 
the remainders 2, 5 and 10 respectively? 


14 V What is the greatest number by which, when 399, 695, 548, 
1003 are divided, the respective lcmaindeis are 3, 2, 8 and 4 ? 

15 y Two bills, one of ^4 13J. 8 if. and the other of £6? 9s. 4d. 
ap to be paid m the same coin. Find the largest coin that can be used. 

/ 16 . 1 / A has AT679, B AT.5901 and C AT.6734 ; they agree to lay 

it out for sheep, at the highest price per head that will allow-each 
exactly to invest his money ; how much can they pay a head and how 
many can each purchase ? 

r 17 ./ Find the two numbers nearest to 10000 that have 169 for 
their (j. c. M. 


1/ 


18 . A national school-master divided his scholars, consisting 
221 boys and 143 girls^ into the largest possible equal classes, so 
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that eacrh class of bojVs should cAntain the same number as each class 
of girls. Find the number of c lasses. 

19 . A person wishes to distribute 805 mangoes, 1311 guavas, 
and 1978 plantains, equally among a number of beggars. Find the 
greatest number receiving the t liauty in this way. 

20. A labourer w.is engaged for a certain number of days for 
AY 10. T5 a 8p. y but being absent on some of these days he was paid < 
only AY3. 3 a. Sp. ; shew that his daily wages cannot exceed 10a 4 p, 

21 . Find the greatest number of 4 digits and the least numbci 
of 5 digits that lui\e 124 lor then (.. t. m 

22 . *Fmd the greatest and the least number of 6 digits that 
have 251 for their common measure What is their c. c. M. ? 

III. LEAST COMMON MULTIPLE. 

216 A common multiple o f two or more numbers is any 
numbei which is divisible l>y oa< li of them sepaiately 

Thus, 9G is a lonnmm multiple of 2, 3, 4, 6, 8 and 12, because it 
is divisible by carh of them 

217 . The Least or Lowest Common Multiple (L. C. M.) 
of two or more numbeis is the /cast number that can be divided by 
each of them without .1 icm.midei. 

Thus, 24 is the 1 cast Common Multiple oi 2, 3, 4, 6, 8 and 12, foi 
it is the least number that the above numbers can cliudc without 
leaving a remainder 

218 . The L r m, of two 01 moie numbers may be obtained 
by resolving them into then jjnme factors, and taking the product of 
the highest powors of .ill the factors that aie ftiund m the given 
numbers. 

Ex. Find the I-. t. M. of 8, 12, 16, 20, 25 and 30 

8 = 2x2 x 2 =2 , 12 = 2x2x3 = 2 x 3 ; 

16 = 2x2x2x2 = 2'; 20=2 x 2 x 5 = 2 ’ x5 ; 

25 = 5X5 =-5‘ J 30=2x3x5 = 2x3x5. 

Here the factors that ottui in the given numbers are 2, 3 and 5* 
of which the highest power of 2 is 2', and that of 5 is 5 J ; therefore 
the L. c. M is 2* x 3 x q * -- 16 x 3 x 25 = 1200. Am. 

Examples LVII. 

1 . Find mentally the L c. M. of:— 

(1) 6, 8. * (2) 8, 16. (3) 10, 15. (4) 18, 30. 

(5) 12,27. (6) 10, 18. (7) 24. (8) 12, 15. 

( 9 ) 3 . 4 , 5 . (10) 2, 5, 7 - (11) 3 » 4 , 16. (12) 5, 8, 20. 

<* 3 ) 16, 12, 24. (14) 7 , 24* (15) 5 » I2 » *S* ‘ ( 16 ) 20, 40, 
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2 . Kind, by rc.solvitinto fat toh, the i. 


i) 12, .16, 18. 

r A ) 15, 35, sC - 

ti ) 7 56, 6435. 

< i°) 7 56, 350, 9075 

<13; T( A 35 °, 7 - 8 , 924 


(2) 16, 24, 30 
15; 25, 60, 84, 15. 

8) 729, 1681. 
mi 735, 1 575- 2205. 


n 5) 72, 96, 144, i&>, 45°, 54°- 


( lb 


< 1 M. of 


{ 3 ) 24, 56, 84. 

(6) 8t, 27, 45, 18 
(9) 1008, 2064. 
{12) 22 5, 336, 360. 
i» 573 , * 9397 , 28036 
44, 126, 280, 198, 330 


219 To find the* r. C. \i of two Inigo number? which cannot 
easily be lesohed into prune fac tors, we use the following- Rule. 

RULE. Kind the (. M. of the two numbers, and then multiply 
either of the numbers by the quotient nnsmg from dividing the other 
In the t. c. Rt The product will be tin 1 t M. of the numbers. 

}'\. Find the L c. m of 209 and 30.; 

1 leio, the 1 > (. M. is 19. Also _o / 19=11. 

the L. c M = 11 x 304 = 3344 Am. 

2 C 0 . To find the I (\ M of tluee 01 more numbers which 
< niinot be readily resol\ ed into factors, use the following Rule. 

Rule. First find the L. (. \i. of two of the numbers as in Ait. 
219; then the 1. c. Rl of this and anothei and so on, until all aie 
taken. The last L. C. M. is the L. c m required 

hi 1. Kind the L. c. M. of 64, 250 and 432. 

I he (’.. C. M. of 64 and 250 is 2, and then L. c M. is 8000. 

I he t;. C. M. of 8000 and 432 is 16, .aid the L. c. Ri. is 216000. 

Hence, the L. C. M. requiied = 216000 Ans . 

Examples LVITI. 



Find the \.. 0 . M 

of 



1 

289, 373. 

2. 

849, 1132. 

3 . 508, 889. 

4 . 

420, 798 

5 

1287, 62S1 

6 7247, 9365- 

7 

12432, 36075. 

8 

15862, 21481) 

9 - 24, 39, 376. 

10 . 

84, 672, 472. 

11 . 

629, 851, 233 

12. 64, 720, 960. 

10 . 

>003, 2301, 4017. 


14 

14491, 16641, 3707. 

15 . 

25 n 5887, 203, 

8631. 

16 . 

i* 75 , 4747 , 5875 i 9447 - 


2 ’ 1 . When the L. c. M. of se\ oral small numbers is required, 
the easiest method is that driven by the following Rule. 

v Rui.k. Arrange the given numbers in a horizontal line from left 
I# right, with a comma placed between cverv two. Divide by any 
fW* of th * I»wfW 5 3 > 5 » 7 , ft .which will div^fft say two 
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at leas* of the givu\ numbei s'cxactl) , set down the quotients so 
obtained and the unchudcd numbns in a line lxlow, sepaiated as 
before Procted in the same w i\ with the numbeis in the second, 
and each succeeding line till wc < ome to a line wheie no two numbeis 
have a common dn isoi 1 be product ol the numbei s in the last lme 
and of the several d visoi ^ is the 1 t m of the gi\en numbei s 

Note The woik nm often be shoitened b> sinking out m the 
same line evciv numbei ahull i\a<tl> nic.isuies any othci numbei 
in th it lme 


/. 1 t ind the 1 e \i ot 1 

2) 2, 3 iA 9 i 15. ’I 3 ; 

3) b j, 4, 9, ‘5 21 35 

S)h i, 4, 3, 5, 7 3 

7 )b 1, 4 ' 3 , 1 1 _ 

1, b 4 , 3 , h 1 * 

the 1 c m - 2 x 3/5 

~ -1520 1 1 / 


V 8 9 15* 21 UKl 35 

3)A 8, t;, 15, 21, 35 

8 . 3 , & 7 , 35 

the 1 ( M=$x 8 X 3 X 3 S 

= 2520 An\ 

In the inst lint 2 is contained m 
8 mel 3 in 9 and stun k off 
3 In the second lint 5 and 7 aic 
noth contained m 35, and 
stiuek off 


Examples LTX 



Find the I c 

M 

of 







1 

12 , 15 , 16 


2 

i 

lb 'O 


3 

‘5, 

25 , J 05 

4 

9 , is, 18 , 20 


5 


12 , 1 , 2 

0 

6 

34, 

08 , 17 , 2 

7 

16 , 9 , 12 , 18 


8 

< 

5b 75, 

72 

9 

81 , 

27, 45 , 18 

10 

15, 35, ‘b, 5b 


11 

1 S 

'O, 24 , 2 

‘,35 

12 

24 , 

28 , 36 , 22 , tb 

13 

3 , 9, 7, 15 , 28 , 

42 



14 

8 , 18 , 28 , 

S 6 . 54 , 72 , oo 

15 

9 , 12 , 15 , 18 , 21 , 2 

4 . 2 

" V 

16 

32, 

63 , 25 , 

36, 

42 , 49 , 84 

17 

12 , 18 , ? 8 , 35 , 

60 

84 , 

ItO 

18 

*5, 

ib, 18 , 

20 , 

24 , 25 , 27 , 30 . 

19 

48 , 64 , 27 , 81 , 

31, 

1 1C 

10 s 

20 

48 , 

64 , 

33, 

HO, 165 , 240 

21 

35, 52, 63 , 77 , 

132 

r 1 

", 14 

> 22 

27 , 

9‘, 42, 

39, 

63 , I 56 , 234 . 

23 

27, 36, 54, 72, 

84 , 

9b, 

-i* 

248 , 324 





24 

18 , 24 , 35 , 48 , 

5b, 

60 

72 90 , 120 






25 . 7, 11, 21, 63, 91, ^ 11;, 143 

26 2 4 , 35 , 52 , 60, 91, 10b, 12C 156, 315 

27 - 26, 30, 34, 39, 51, 65, 7^ «5, to2, [95, 2S5 

28 . 27, 87, 189, 126, 14s 210, 203, 261, 385 

2 ®. 8, 9, 10, 11, 12, 14, 15, ? > 21, 24, 28, 35, 36, 4 °, 43 44 » 4 S» $0. 

30. The first 12 numbeis , the even nu^eis from 10 to 28 inclusive. 


Every common 

their l. d.4*. 


multiple of two numbers is % multiply of 

l 1 * 
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Thus, 48 a common multiple of 8 and 12 is* a multiple of 24, the 
i„ c. M. of 8 and 12. 

223 . If two numbers are prime to each other, their h. c. M. is 
their product. 

Thus, the L. c. Al. of 13 and 15 is 13 x 15-195. 

224 . Since the L. c. M. of two numbeis is their product 
divided by then (,. c \i (Ait 219;, theieloic the l. C. Al, x the 
<». M. of two numbeis is equal to their pioduct. Heme, if the 
ti. C. M, the I. c M, and one of the two numbeis be guen, we 
< an find the other numhci In nuiltiplving the (•. c M. and the 
L. (. M. and dividing the piodiut by llv* »ncn 1111 uiber. 

Ex. 'Hie (, ( m and the i.c. m ol two numbeis are 11 and 
11803 respectively, and one of them is tiy , wh.it is the othei ? 

Here, the o. c. M xthe L. t M.= 11 x 11803- 129833 
the required numhci -129833 319 - ;t>7. An 1. 

225 (1) To find the lea r/ numhei th it w .11 <ontain each of 

two or more given numbeis exact!). 

Rule. The ltquued least numhei is the 1 c M. of the given 
numbers. 

Ex. /. Find the least numlx 1 that is divisible by 40, 63, 112. 

The lequircd numbei--the I. c M of 40, (>3, 112— 3040 Am. 

Ex\ Five hells toll at intei\als of 3, 8, 9, 10 and 12 seconds 
respectively ; what interval will elapse between two of then successive 
lollings together ? 

The L. c M of 5, 8, 9, 10, 12 is 360. 

the lequircd time-=360 joc. 01 6 nun 

\2) To find the least number which, when divided by each of seveial 
given numbers leaves the same rcmamdei 

Rule. Find the L. c. M of the seveial ;iven numbeis and to 
it add the given remainder. The sum 1-. the requited least number. 

^ E r. f'’ind the least numbei which, when divided by 4, 18,21 
and 20, leaves in each case a remainder 3. 

The L. c M. of 4, 18, 2t and 20 i<- 1260 

.*, the lequircd numbei = 1260 4-3 -1263. Am. 

\ * Examples LX 

. L Find the least number which, when di\ided by 6, 8, and 9, 
gives in every case the remaindei 5. 

, 2 . What is the smallest sum that < an he paid either in guineas, 
Or in half crowns, or in florins or m half soveicugns ? 

* 3 Five bells begin To toll simultaneously and they toll at 

intervals of 4, 6, 8, 9 and 10 seconds. After what time will they 
t6I| simultaneously ? 
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4 ^ hind the least numbri which, when divided by 675, j050 and 
436b, will leave the same it munch 1 32 

5 hind the least weight tint tan be weighed by cithci*pounds 
\\oji 01 pounds 11 o) 

6 Si\ nun fue it a tugot it intervals of 2, 5, 7, 10, r2 and 14 
minutes lespce lively \ftei wh u time will they all fit \t file simultan- 5 
eouslv, ind how m iny times will t ich min lnve hied <“ 

n Seven bells tu lollii, ind they toll it inteivalsof 3,5, 

7, b, 9 10 md 12 seconds uspc tivclv Whit intmal will elapse 
between the 11 on t tolling' to^,< lh< 1 incl lolhn., together again ? 

8 A e in go tounel a uiuilu eouise in 6 minutes, B 1118, 

C m 12 I) in 13 md J m iS if luv ill stut to^ethei from the 1 
sime pliu it me sime t me (7 h 13m \ At) when will thev be 
to„« tliei nn 

9 Ind the Ieist sum of moiu thu tin be pud in pence, | 
shillm llonns 1 ilf ciown towns, solutions ot h ilf soveicigns 

10 I he ( < M md tin J t M of two numbers ut 1*4 and, 

1 154 > lespcctivilv md one of the minibus is 6^0 , find tlic othci 

11 \ lie ip of pebbh m b mute up 1 suth into gioups of 
25 but ch<n mule up into d >ups of is, 27 mil 32, thue is always, 

1 it m into cit 11 , find the I< 1st numbu of pcoblrs such a heap 

in < o n un 

1<? \ lusl ct cant uns i mimbc 1 if ot mges is<uCl!inccl to be 
buvitcv mcl 913 Jf "> fnnts m tiler iwiv, the lenmnder 1 
niv be cli liilmlu 1 |u»ll\ inion g 3 6 01 7 boys 1 md the 
numnci o r oiu„tsin (lv lnshct 

13 l booh is d vide ’ into fout puts euh put bung divided 
nto ch ptu llv numl u of pi es m eaili put is the f une Lath 
Input m the fust put unit 111 "*o pu,< ■>, each ch lptu in the second 
o, < uh dnptu m 1 lie thud to mil c i< h < luptu in the fouith 80 
find tnc iiuin be 1 of pi uulihiptu m the booh the number of 
n„cs 11 tin bod 1 hnov n U lx 1 et\ mi 900 anu too") 

14 Ilncc hoists in mnmi\ lound \ 1 ice uiuise of 5280 
uds the Inst hoi < in is 440 \ uds i minute, 1 second 3^2 yards, 

md thL thud 261 5 uds find the time between then once coming 
ill togcthci, aid then ronm „ ill togtthei ajain 

1j Whit i the hist mimbc 1 which win n increased by 17, is 
liv siblc by 22, 25 3> d 1|U ^ i5 sepaiatch ' 

16 \t I lie < t w md the 1 c m of two numbers aie 19 and 
4 P77 it spec tivcly, and one of them is 779 find the othci 

17 vVhat is the h 1 t numbei wlixh, when diminished by 145, 

> cuctly divisible b\ 24, 27 ’b 32, 36 ind 56 * 

18 What is the hist numbet which, when divided by all the 
digits e xce|>t the fii st, It iv < s the lem under 1 ? 

19 lhe g c m of two numbers of 4 digits is 221, and their 
1 c m is 46189 , detei mine the numbe* 

20 find all the numbers between 250 and^ 600 that have 173$ 
foi their L c M 
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21 . Find the least sum of mofiey that chn be paid m tom- 
worth eithei 8 pies, half-iupees, mpets, 5 i ihi\, ro v//vs, 14 
jRs.5 4if, fts 10 8 a 

22 . There is an inland 48 miles in (ucumfeience Foui peiMjii" 
A y By C and /> begin to walk continualh 1011ml it stalling fioin tht 
same place at the sime time I lit > walk 3, 4, 6 and.8 miles pei hem 
lespectively How soon will the\ all be again ipgethei at tin 
starting point ■* 


23 Five men tun tound t ciuulai paik in 4, 3, 6, 7 and 8 liotii*- 
lespectively If tins all start at tin same time fioin the same point 
find the least numbei of houis in whuh they will again be at Ihn 



nt togcthei 

21 ¥ Three lound pillais air 


m ft 


3 in , 14 ft 7 m 


anti 6 \ ds 9 m 


respectneh in t utumWemt , find tin length ot the slioitest lope 
drat can be mapped lound eat h an t \at t numbei of tunes 
r 25 'l he c11 eumfciernes of the winds of a carnage aie 7 ft 4111 


and 11 ft ; what is tin least distance in whuh both the wheels will 


make an exact numbei of 1 evolutions * 


26 . A cask is requiud to be exictly filled b\ any one of tht 
following rncastnes ; r seei, 2 set is, 3 sctis, 5 seeis, (> sects 01 9 sects . 
find?"the smallest cask foi this puipose 


£ 27 I have tiavolled between 700 and 760 miles had I tiavcllecl 
10 miles less, I could have completed my journey in a tiain which 
goes at the 1 ate of 40 miles an horn, 01 111 a tamigc whuh goes <n 
the rate of 16 miles an houi, o on foot at the iaU of 6 miles an lioui 



n exact numbti of houis I tnd the distant e I have tiavclied 
28 . Find the least number ot 8 digits that is divisible b\ 




18, 25, 35, 40 and 55 Also the gieatcst numlni of 3 digits that in¬ 
divisible by 14, 20, 33, 45 and 73 


CHAPTER V. 

The DoetAne of Fractions. 


(Usually Tfrmi i> Vufc.ar Frxciions; 

226 When a magnitude contains its unit a numbei of times 
exactly', the resulting number is called an integer 01 whole 
number (Ait 7 )* Hence all nohole number r, 01 in lege? v, being 
supposed to lx* formed by the ufti/itwn of the unit, mav therefore 
be regaidccl as the result of the multtfilu atton of that clement ; but 
if the unit be considered capable of division into any numbei of 
9 pMd portions, the quantities thence arising must be viewed in the 
Ittfot of Woken magnitudes ; and these aic theiefore termed 
FfUMotions or mm e gen«dll>, Vulgar Fractions, in 01 dor to 
mfpnguish them fiom fractions of a dtffci ent form, whose natuie wll 
be discussed in the next chapter. 
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I. NOTATION AND NUMERATION OF FRACTIONS 

227. A Fraction denotes I put 01 paits of a unit*; it is 
expicsscd in fipuies b) two numbcis plated one abo\e the othci a\ ith 
a bai 01 line between them 


228 If we supple the unit to bi divided into 2, 3, p 5, Ac , 
equal poi tions, on of the poitions in each t ist is lepcscnted bv 
i, 4, i , Ac , wInc h nuy lie uqaided as tin primitive fractions 
of then lespaitivc dcnonnn itions ind aic called the 

of the nitur d numbcis 2, 3, 4, 5, Ac also the ftar turns f, , 
At, air lead, one-half one thuf om foutfit on jftl< !r, At 

229 If two or mote of these ttju d pmtmns be tiken loqethci, 
the agifregatt s thenee ausins? aie expresse cl b\ ic pealing the unit as 
offtit ,is stub portions ait leptited, in die font of the.11 sum, the 
numbei below the line icm uninj; the same 

This, if thepumitive fiaction be taken / out , theic will ntise a 
new fraction expiesscd bv , , if 1 be lepe ate.el fhnti, the ic u wilts 1 
new fiaction expiesstd bj 4 . attain il ' be iikcn/w; //wet, die new 
fine lion will be * , and sinnl irlv e>f all the olhti pnmitive hie tions 
also, the fraction* *, <, % Ac , aic ieael fioo-thn rA, thin font ths s 
Tout fifths Ac, and all qu mtitie of this fot nt ue e allc d Simple 
Fractions 


230 Hence, the miinbci in low the lint dt notes the number of 
equal poitions into which the unit is snppoacl to hi* divided, and 1 > 
theuioie called the denominator and the nunibu ohm the line 
expiessing the number ot sue h equ d poi f ions intc licit d to be takin, 1 
therefoie teinied the numerator The munci itoi and dt nominatoi 
aie called the terms ot 1 ii ution 

I bus, ot the ti iction ,, whose /<////> ait 5 anti 7, the denominate)! 
7 ini]>lies that the unit is supposed to be divided into set in cqua* 
poitions , and the numeratoi 5 shews that fin of sutli equal portions 
art lieie the objec t of oui consideiation. 

231 1 he sum of a whole number rind a fraction is called 1 
Mixed number , as, 4f, 01 iathei 4* tot the addition sign is 
almost alwa>s omitted 

232 . Ftom what has been saul above, it appeals, that a fraction 
evpiessed in figuics is read bv first leading the nunmiator and then 
the denominator with the tciniination “tbs , thus ? is read fivet*- 
sevenths The exceptions aic th it fractions with denominator % or 3 
are read as so many halves 01 thin A, and with dc*nominatoi* 4 SO 
many qu at lets a* well as f, unfits \ mixed number is 1 cad by CGft 
nectmg the integer and the fiaction b) “and ; thus, 4 t fyyif 

and fi\e-se\cnths t 

233 From Art 230, it follows, that it the numerator bo loss 
than the denominator the value of the fine non is less than the tinit 5 
lf the numeratoi be equal to the denominator, the value ejjf 
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• ion is the unit ; and if the numerator be greater than the deno¬ 
minator, the value of the fraction is greater than the unit. 

234 . livery whole number or integer may be expressed as a 
fraction whose denominator is i. 

Thus, 7—i, for the unit is divided into 1 pait, comprising the 
whole unit, and 7 of such parts, that is 7 units, are taken 

235 . A frai lion also espresso*- the quotient of the numerator 
by the dennnunaloi. 

Thus, - 5 / , -nice 1 unit is 7-sevcnths, tlieiefoie 5 units is 

^-sevenths, and tlieiefoie 5 divided by 7 is 35 sevenths divided by 7, 
md is theiefoie 5-sevenths; that is, 5 — 7 ,. Hence , is not only 

lead 5 sevenths, but also 5 by 7. 

Simil.uly, , 8 4-2;, -7 -7-1; and soon. 

236 . From the la 4 Art it follows, that if we multiply a fraction 
by its denonnuutoi vu get its numeratoi 

'I bus, since ' is tin seventh part of 5, lepeated 7 times gives 
s, 01 , X7- 5 ; and 5 may therefoie lie e\prc*--a cl in .1 1 'nuttonal 
tun ni by j 

237 . if we lake .1 fiactional magnitude, and considering it as 
a n« vv unit, divide it into any number of equal parts and take 011c 01 
more of these paits, we shall obtain a fraction of a fraction ; as 

* of 


238 . When fiat lions aio repiesented m the manner above 
explained, they aie called Vulgar Fractions, (/ e) lotnmon or 
ordinary frac tions. 


239 We make the* following distinction-, in fiaetions 


,x) A proper fraction is one in which the numeiator is Jess than 
the denominator ; thus J, ^ aie proper fiae lions. 

1) An improper fraction is one 111 which the numerator is either 
equal to or greater than the denominate)! , thus aie 

ihi/t' oper li d( turns. 

3) A simple fraction IS one in whu.li munciato* and dcnominatoi 
aie both whole numbeis ; thus y aie simple fractions. 


A) \ compound fraction is a fraction of a fraction ; thus 4 of 
i of 7 of are , ompound fractions 

'5' ^ complex fraction is one in which numerator or deno 


mmntor or both are not whole numbers ; thus 


•“7 


3 


2 i 


, 2 \ + l l r 

, , . - . are ctmtp'ex fractions. 

i\ 2» ”1* 


a ’ 4k 


1 > 


240 . The reciprocal of a fraction is the fraction formed by 
interchanging its terms ; thus the reciprocal of ^ is ; of 5 or 4 is 
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241 . We are hence enabled to find the results of the multipli¬ 
cation and division of a fraction by an integer, and these ipay be 
integers or fractions. 

(1) To multiply a fraction by a whole number, only multiply 
the numerator by it. 


A 4. X ^ ] 2 12 

Thus, -X3= because in , three times as many 

13 '3 13 13 

parts of the unit .ire implied, as there are 111 ^ . 

J 3 

(2) To divide a fraction by a whole number, only multiply 
the denominator bv it. 

2 2 2 

Thus, “ — 3 = - ~ , because the same number of parts are 

7 7* 5 35 

indicated in i, and r\, and each part in the fonnci is jive times 
as gieat as each pail in the latter, bv An. 230 


Examples LX I 


1 . What fraction do we form in dividing a unit into 13 equal 
parts, and taking 11 of tliun , into 1000 equal parts, and taking 101 ? 

2 . Express in figures 

One seventh , one quitter , scum halves \ thirty-four thirds ; 
forty-five seventy-ninths , seven eighth-. ; -.exon, and a half ; nine, and 
seven-ninths , sixteen, and foui twenty onetlis , two hundred, and 
three-elevenths ; ninely-lom, and five-seventeenth 1 - 


3 . 


Express in words 

• 1 ^ 1 1 s li¬ 

lt V5 *15 175 1 005 J7t 


o I 1 


-4i t JUKI 125 


‘I b 

non' 


4 . Multiply — 

(0 \ and *} each separ.itely by 2, 3, 5, 7, c>, 11, 12, 13 and 18. 
(2) i; and d;<. 30 , 68, 80, 95, j 1? and 137. 

5 . Divide — * 

'1) ] and f-, each separated) by 2, 3, 5, 7, 9, 11, 12, 13 and 18. 
.2) *‘7 and .3 6 , 68, «o, 95- 112 and 157. 


II. TRANSFORMATION OF FRACTIONS. 


242 . If the numeratoi and denominator of a fruition be both 
multiplied or both divided by the same number , the value of the 
fraction 1mil not be altered 

For, if the fraction i be multiplied by 5, the product is V ; and 
again if this be divided by 5, the quotient is iby Art. 241 ; but 
since these two operations are the reverse cjf, and therefore neutralize 
each other, it follows that — 


3 _ J J = 3 x _5 . 
7 35 7 X 5 ’ 


15 3 

and also, that - — - = 
35 7 


15*5 

35 * 5 * 
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243 . It is clear from the above, that a whole number may be 
expressed in the form of a fraction with any denominator wc please 


Thus, 5 


5_ 5X2 

I 1X2 


'?= JO = 45 =& c 

2 4 


Also, a fraction may be ti an&furmcd into another w ilh a given 
denominator or numerator, provided it be a multiple or sub-multiple 
of the denominator or numeratoi of the proposed fiartion. 

Ex. i. (’onvert i into a fraction with 96 for its denominatoi 
and reduce to a fraction with denominator 5. 


7 = 7XI2^«4. 
^ J 8 8 X T 2 96 ’ 


( 2 ) 


24__ 24-8^ 3 
40 40- 8 5 


Ex. 3 . Convert & into a fraction with numerator 55, and into- 
a fraction with numerator 7. 

5 _ 5x11 _ 55 . 5 ^_ 50 -8^ 7 

1 j 6 6x11 66’ 64 64 -8 8 


244 . 


Sinte 5X4-- 
o 


20_ ^ x 4 

8 ~ 2x4 


5 


J 


therefoie, to multiply a fraction by an integer, it appears to be 
immaterial whether the numeiator be multiplied, or the denmujnatoi 
be divided, by it ; and since 


8 _ _ 8 _ 2 X4_ 2 

9 ^ ~36 — 9 \4~ 9 ’ 

therefore, to divide a fraction b\ a whole* number, it amounts to the 
same thing whether we multiply the denominator, or divide the nu¬ 
merator by it. 


245 . Now, lefeinng to Ait. 241. we see that we have a cln>i< t 
of two methods both in the multiplication and division of a fraction 
by an integer, and wc prefer the latter in accordance with the direc¬ 
tion : “Divide when you can , multiply when you are obliged ” 


Examples LXII. 

1 . Reduce each of the whole numbers 3, 5, 7, 8, 15, 18, 20, 25 
to fraction with the denominator 13. 

2 . Convert 26, 117 and 125 into fractions with denominatois 

13, 25 and 35 respectively. * 

3 . Convert £, $, £, ■>„ * and -jv into fractions having 120 for 
their denominator. 

4 . Express !$, £x» S£ and as fractions having 756 for then- 
common numerator. 

5 . Express -£$, $&, 2$, Vox and each as a fraction with 
denominator 9. Also express each as a fraction w ith numerator 5040. 

8 . Convert |§, and into equivalent fractions 

with, denominators 5, 40, 15, 14 and 20 respectively. 
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£46 lot \p/c\s a /mud im/hlnr as or tmprofn > fnution 

Ri 11 Multiply tlit integer b\ the denominate! of the it action , 
to the pioduct add the numet itoi and the lesult w »I 1 be the new 
numcratoi, which placed ovei the a nen denommatoi will form 
‘he i/iipiopn fraction icq lined 


/ r 
3 * 

247 

tum/u / 


Repiesenl 3 *, as an mipiopu liaction 

3 X 5 M iL +4 ro.3^!^ = 3X5 d 4 (Vu 24-) 

5 5 1 1 v 5 5 

•J* Ins = ' + (Ait 229) 

Jo up/esint an i/np/opi' J/ait ion as a whole 0/ mixed 


Ron lmidc the numci itoi b\ the denommatoi, and the 
quoin nt will be the intcgial pait , ind the fractional part will be form¬ 
ed b> placing 1 lie lemaindei ova the p\<n denommatoi If there 
be no lemaindot, the fraction is t([uiv dent to the mtcgei thus found 


U) 

2) 


L 1 Reduc e 

h and j, to wboh 

8)32 

1 . 32 8x4 

4 

1 b b x 1 

.\ h 4 


it ;327 

1 

29 8 

j j 


(\it 242) 4- (Ait 234) 


11 


11 J J 


'n =29 T 8 T . Ans | - 29 + T t = 29 m (V»t 231; 

248 Ihe complete quotient of one numbci divided by 
mothei is the mixed numbci obt lined 1 »\ the above Rule 


Ihus, the tomplek quotient of 79 divided bj 15 is the mixed 
numbci 5 *, foi 79 15 - t —51’ 


Examples LX11I 


1) 

2) 

0 

2) 

3) 

1) 

(2) 


1 ) 


I Expicss 01 ally the following as impropci frac tions — 

I I * 2 t ; 3 r r » h" , 9r * 6J , 5ir » 7 tV > 4t* * h 
‘3rJ; J5 it; 16}*; I9 -," , i4t!,2oUi »7ri 

2 . Conveit into impiopet fi actions - 

12 I T t , 54A * 4Iti ; i23tt » 5 95 r? » 22 

275t* » 37WoV ; 344 t 4 , ioiiy ; 49*$ , *9*7 > 44 vV 
7°4 ttV j StnnJ 5 *48**7 > 2 5 1*66 > 685*^ 1 9879*st** 

3 . Express orally as mixed or whole numbers - 


• . S 1 * , 11 4 ".II. 
X » 3 > T » 7 > T > *> 


»4 . 
1 > 


-n . no . 11 . 4 . 1 * 
T » IT » K » TT 1 T 


1411 

IT » 


l»« 

Tf 


> 1 
T7 


J 11 

T* 


W 


I 44 
Tj 


W 


W ; rf. 


4 Represent the following as mixed vvhole numbers :— 


440 . 2417 . 3797 . 9999 . 3°47j . §13 747 . 775 
13 ’ 19 * 29 * 31 ’ 37 ’ 23 * 45 * 3» * 
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( 2 ) 

(3) 


3003 452^ . 6984 52504 51*637 9999 19585 

217 ’ 17! * 481 ’ 572 ’ 152 ’ 347 ’ 144 
76845 830^6 9071,, 4U35187 1516461 iooioiom 

V9) * 9891 ’ /816 ’ 99999 ’ 30125 100001 


5 Express the reciprocals of the following fiactions as mixed 
nuinbeis - 

7 15 17 100 87 99_ 152 1251 

15 ’ 49 ’ 65 * 6S74 341 5 ’ 45(7 51847 ’ 57956 


6 Exptess 41 ff , 25V 9 and lOi is fractions, with deno 
min«ators 240 ind 720 icxpcctnel) 

7 hind the respective v dues of 

(1) '-tx8, ti XI 7 6 *X7 io I7 xi7 6 ' (1 xii 2 ,1 xi3 

(2) k - 9 .i 4 “ 7 .'i 1 H / -11,6,-12 917-15 


249 1 0 1 \picss a lomponn f frmtwn as a snnplt nn. 

A Compound Fraction is m ide up ot two 01 more simple 
fraction^ icnnectcd by the woid of, is ' of r* of 3 

Run Multiply ill the numuitois to„fthu foi the numciatoi 
of the simple friction ind ill the <h 110mm itois to^e thci foi its 
denonun itoi 


E \ / C omcit \ of 1 of , into 1 simple fi k tion 

ior 4 of .) 

3x5x7 ncl 1 of , = , x j 1 f\it -ji 

_ l ' Ins j 11 ~ 4 

whence, * of * of — 1 of * — v * ’ 1 ) 

-of'ot = ,x4x6 =- 4 

3X 5 X7 105 

Not© 1 Hefote applying the ibovc Rule mned numbers must 
be expiessed as impiopti fi u lion 

Note 2 If thcic 11c fi tms common to both nuineritoi and 
denommatoi, they miv be tan tiled 01 stiuek out lxfoie obtaining 
the final lcsult foi this is in fut simply dividing the numci itoi md 
denommatoi of a fi iclion b\ the s u le numbei (Ait 24®) 


Ex 2 Reduc e J of 2 Ti of 5 
s of 21'| of 51 1 - — T of Jt of i < ' = 


to a simple fraction 
3 x ( 5 x Q x(4x 19 ) 

5xt3X4)x(3x5) 


10_ f. 1 

1 —o* 


A ns 


_ 3 x5x5x 4x19 

- 5X3*t4X3X5 

(dividing numerator and denominator by the factors 3, 5, 5, 4 
common to both). 
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Examples LX IV 

Reduce the following compound fi ictions to •simple one** 


1 

i of 4 

, • of } 

> 1 

of , M 

1 of 

] 

H J 

Of 4 

, Ol ‘ 


2 

of 

:,* of 

14 > 

of s 

ot ; 

4 ot 

’4 Of 

i , l of 1 of 


3 

’ ot 

of of 

1 

ol 4 of 

it of 

1 rif 4 

OI , , , 

of 5 4 of of T 

4 

1 of 

ot 4 of 

of 

7 of 6 

of H 

of , 

ot 7 

of of 


5 

» of 4 

ot of 

of : 

1! ot 

6 

1 of 

\ C) r I 

0 of 2 of of 

ot T 

7 

1 of 

of 

ot 

of 

8 

of 

of 

of 7 4 of j. 

of J, 

9 

of i 

1 of 9 of 

H Of ,* OI 

of 2 

Ot 

, of 

11 ot r 


10 

Ot ! 

T of of , ( 

f of 

} of 

of 

of 

ot 2 of 1 


11 

i r of b 4 of 

1 3 i 


12 , 

of 

4 of 

of ( , T ot 

H 

13 

5 of 

1 of 7 1 

of 2 

of 7 r 

14 3 

of 

if 

i 1 of 3 1 


15 

4 ot 

i of 3, 

of 

i of f of 5 of 

r 

»f of 



16 

Si of 

of 4 of 3 

of * o 4 

. of 

t 

of 

of I of 

of 


250 V fi it t m I* n it** lowest terms, 01 n s simplest 
form when thin ut 10 i ut is iimm a to beth numu itoi and 
denoinm itoi 1 h s will be tin ist when the mum 1 uoi ind deno 
nun itoi ut prime to < nh othci 

251 1 1 nd 1 j> ilunt its l it in 

1 III Dmdt tu liumciiki ind eh noin n it( 1 b their < C M 

1 1 I \pie s tl c hi tu n in its 1 i\us It in 

1 he < CM l b 5 mil t/oi <3 

•. 8 ^- ■» ' 3 “* i; 

960 960 15 (>4 

2 *n in mv inst mi s it is umuic it ti uno the ( c M 
at first, tht fi letions be in liduubk to lowii It mis b sniicssni 
division.* ol the nuniciitoi ind deni 111111 Ut is 1\ oin non iaetois 
disiovtied by n fiuti //, 01 1 > unplojin, the U is ot divisibility 
h iven m Ait i<j& 

7"i Reduce „ f ( 10 its lowest tei ns 

4968_ 2484^ 1242 = 621 = 2 £ 7 _ f >9 ^ 

5904“ 2952 1476 738 2p» 02 

from iltret successive diusions of tht numeiator and dcnominatoi 
by 2, anv then fiom two ucctssive diusions b> 3 , and tht sc are the 
terms which would have been obtained ffbm dividing at once by 72 
which is their o c M 

253 In examples like the following, it is convenient ta break 



170 


U’llH Mi JR 


up both the* mimeiatoi .inti denominator into fac tois, and then camel 
those which ,uc common to both. 

c 

Note. It "should be i emailed that when a factot is cancelled \ 
t is to be replaced by i and not by o. 

"II? X 6 ** 

Kx. Red in e -?-- to its lowest turns 

Co x 77 

35 *<>3_ (5x7)x(3X _ 5 X7X3X->,X7_ 1 Ap% 

60 x 77 ~ (3 y 5 X4) x (7 x 11) ~ 3 x 5 X7 X4 x 11 *xu 44' 


Examples LXV. 


o) 

12 J 

n) 

2 . 


1 . Reduce* to then lowest turns (by inspection) — 


1 •* . 

» » 1 _ 1 


• . 1 • 1 

> in > h» r 


1i 1 jt j 1i 


4 <i 


H 7 1 I b 1 4 ■ J 


_M . < 4 . > 1 . II . if (I . 1 I R . < 

11 T > Hi 1 > \ 1 H 1 1 t 1 l H 1 2 % > 3 ft j 1 I DC I I~>CC » 1 


'I 0 
**■ 


III » fOO ’ Tuff > I 4 4 1 1 (t h > Til > 


II. 4 f , ~ C, . “ 1 

7 > TT'. > IT* > 1 IT* 


Reduce the following iiat tions to then lowest tcims - 


U) 45S : 203 ■ 4(55 256 444 • 9*5 768 • ,4 Z5 

957 ’ 3 1 5 1645’ 1024* 703’ 1025’ 2502 ’ 1764' 

(j s 3094, 3444 5 ’ 39 . 5565 75 ^« . 1 775 3565 9050 

3 0 42 ’ 3556 ’ 6076 ’ «53j> 95°4 ’ 23150’ 40*30’ 17919' 

,-\ I ?? 1 . 6 435 . '*’ 3 <\ 600O 95 ° 1 7497 . 48510 

J 1649 ’ 7293 ’ 4764 ’ 8008 ’ 10692 ’ 15729 ’ 49005 

,v H991 12540 13478 8398 . £3365 13667 217800 

10989’ 21945’ 16701’ .’9393’ 44688’ 141S6 ’ 245025’ 

11050 20301 7J4285 109375 _ 135795 J39715 

** 355^ 1 33633' 999099 1000000 ’ 222210’ 1139(0’ 

95469 . 180194 . 256417 1854432 . 1832051 49C606401 

359784’ 1973594 ’ 7oo6e;«7 ’ 3171276’ 2592525’ 1006110363’ 

3 . Reduce (by cam tiling) to then lowest turns — 
n L 8 .*33 . 16x45 21x24 45x70x15 # 48x64x49 

27x52’ 24x75’ 5(x84’ 81x90x100’ 96x88 ,x 63 - 
,, 5 » x 39x42 19x23x26x56. 85x84x38 76x87x65 

68x52x70" 57x92x78x98’ 102x254x95’ 114x145x143' 


254 . To reduce two or more fractions having different deno¬ 
minators to eqmvaltnt fractions having a common denominator. 

Rule. Multiply creh numerator by all the denominators except 
the one placed under it, foi the new numerator : and multiply all the 
denominators together for the common denominator. 
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Ex. Express j, 
denominator. 


Here, first 


and * as equivalent fractions with a common 



For \ 


i * 5 x 35 
' 2x5x7 70* 

a _ 2 x 2 x 7_28 

^ 0 k J Jk M * 


the new 
numerators 

5x2x7 70 

* ^ 3x2x 5^ 30 
T 7x2x5 70 

the equivalent fractions are ,*£, ||J and 5 5. 


and 2 x 5 X7 = 7o, the com. denr. : and 


355 . If two or more of the denominators have a common mea¬ 
sure, the equivalent fractions may be expressed in simpler terms than 
obtainable by the above Rule, and having a least common deno¬ 
minator (l. c. d.) by the following Rule. 

Rule. Find the L. c. m. of the denominators ; this will be the 
least common denominator. Then divide the L. c. M. so found by 
the denominator of each fraction, and multiply each quotient so 
found into the numerator of the fraction which belongs to it for the 
new numerator of that fraction. 


Note. Before applying the above Rules, reduce mixed num¬ 
bers to improper fractions, and compound fiactions to simple ones ; 
moreover, if the L. c. D. be required, the given fractions should be 
1 educed to their lowest terms. 


Ex. Reduce ■!„ and to equivalent fractions having the 
least common denominator. 


The L. C. M. of 5, 12 and 20 is 60, which is here the L. c. D. 

60—5 = 12 ; 60—12 = 5 ; 60-1-20=3. 

. 4_ 4x i2 = 48 . 11 = 11x5^ 55 . 3 ^3x3 __ 9 

••5 5x12 60 ’ 12 12x5 60 * 20 20x3 60' 

Hence, the equivalent fractions are and A ns. 

256 . Similarly we can reduce fractions to equivalent ones 
having a least common numerator (l. g JST.). 

Ex. Reduce $, £ and to fractions having a least common 

numerator. 

The L. G M. of 5, 4, 8 and 16=80, which is here the L. C N. 

80-1-5=16; 80 ’ 4 - 4 ~ 20 J 8q*+?8=io; 80-1-16=5. 

.5 5x16 80 4 4 x 20 80 . 

*’ 6~ 6x i6"~ 96 ’ 9 9 x 20 = 180 * 

8 8xjo_ ?o 4 16 i 6 x| _ 80 

9 = 9 x 10“ 90 ’ 17 1 * 17*5 85 

the fractions with a L. G N. are tVu» I8» dm* 


12 
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Examples <LXVI. 

1 . Reduce to equn alent fiat tions with a r ommon denominator: - 


(0 4 , *• 

(6) i, tV 
(9) 25, 31*1- 


( 2 ) 


I 2 
* > "* 


(3) T, i\ 
(7) 

do) 7,10* V, 26}. 


( 4 ) 


1 4 ( 

iy y * 1 * 


12 14 ► 

1) 5 U mj 1 T 


(5) d T» TI¬ 
CS) I 2'„ 3i. 

(11) ; of V,, 1'- of 5i, i of 1 *. 


2 . Reduce the fractions in each of the following sets to 
equivalent fractions, having the least < ommon denominator . 


(0 

t i 

T» 1 

1 

, 4- 

4, 

i) 71 • 

(3) 

It* 12 

: 1* ^ v 



(4) 

1 H ' 

1 * 1 1 T, ) 

(5) 

7 

T 5 !, 

11 
TT, 

4,:- (6) 

H > 

V To- 

(7) 

4 "* K 

I7 m 7 

1 1 

T 2 


(8) 

J i 1 K 
1 ’ T» h, 1 

(9) 

7 

T I, 

1 - 
TtV, 

1 i 1 * 

1 IT, To, 1 ‘ * 



(to) 

id 

S 

T1 1 

1 * 

1 *7 

II >1 » 1 

JO, . 1) I 

(n) 

1 4 

r, *> 

of 

\ of \ ol 

‘ Of 2}, *, 

i • 

(12) 

id 

34, 

4», * 

6;. 

(13) 

^2 1 7 1 0 » 1 

3 vr* 1 1277 1 3 1 

1 

■J • 

( 14 ) 7 

of -id / 

of 

2 id 

} of 

’ 3i of 3i 


3 . Reduce the following frat tions to equivalent ones with the 
least common numeiatoi .- 


d) T, T, 'll f 


(4) 


S II l I 

IS TT, ~lii It ■ 


< 2 ) 

(5) 


» 

>1 


II 11 
IT* M < 


J 1 1 
i* 4 i 


1 , 


i > 

11 


(3) Tj, z< 

(6l 


1 4 

o» T 1 1 


i 1 ( 
li T 1, 


H, 


« 

T t 


257. To (omfiare the magnitudes of dtffet ent frat /ion r. 

(1) Rule. Rcdute the fractions to equivalent ones with the least 
common denominator (l. c. t>.), and then compare the numera¬ 
tors so obtained. That fiaction which has the gicatest numeia 
tor is the greatest, and that which has the least is the least. 

E\. 1. Find the greah st and least of the fiactions „ i and 
The L. C. M. of the denominators = 504. 

504-9=56; 504-8 = 63; 504-14 = 36. 

, 7 = 7 X36_ 392 . 1 ^ 5 x 63 ^ 315 . Li = I 1 x 36 _ 396 
••9 9x56“ 504’ 8 8x63 504’ 14 ,14x36 504* 

Hence d is the 'greatest and -g- is the least. Am. 

Ea. 2. Arrange \and £ in order of magnitude. 

The L. C. M. of the denominators = 180. 

180-7-5 = 36; i8o-*-i2=t5; 1804-15=12; 180-9=20. 

• 4_ 4_x_36 == 144. LL= L I _ X JJ = - 

* • 5 5x36 l8o'* J2 12x15 180 * 

13 i3Xi2__i|6 8 8x20 160 

15 = i^x 12” iK ’ 9~ 9x20“ 180’ 

Hence the fractions arratilld in order of magnitude stand thus 

r, \l and V A ns* 
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(2) Fractions may also be compared by reducing them to a least 
common numerator (l. c. n ). In this case, the new fraction 
that has the least denominator is the greatest , and that which 
has the greatest denoinmatoi is the least. 

Ex. Find the greatest and the lea ft of T s „, and T V 

The L. c. M. of the numerators = 126. 


126 — 2-63; 126—3-42; 126 — 7=18; 126^9=14. 
. 2 __ 2 x 6j_ 126 3 __ t x 4? 126 
** 5 ~ 5 x63"“ 315 ’ to - 10x42 ’420’ 

7 7 x 18 126 9 _ 9 x 14 126 

16 


— 7 * 18 _ 

15 — 15x18 ’ 270 ’ 


16x14 224 

Hence T w , is th e greatest and 1(J is the least. Ans. 


258. The defect of a fraction from 1 is called its comple¬ 
ment. 

Thus, *} and arc respectively the complements of } and 1 ,. 

(3) Fractions may also be compaicd by taking their complements, 
provided that each of the complements has 1 foi its numeratoi. 

The greatest and least fractions will be those that have the least 
• ancl the greatest complement. 


(4) 


Ex. Find the greatest and the least of the fractions and 
The complements of these fi actions are fa and A respectively. 
Now, of these complements is the least and 1 , the greatest; , 

/, J - is the greateft and \ is the least. Ans. 

Fractions may also he compared by the method illustrated by the 
following example. 

Ex. Arrange in order of magnitude fa and fa. 


3_ 3 _-M = 1 . 5 _ 5 "5 _ 1 . 
7 7 + 3 2A ’ 21 21-5 Ah ’ 


6 = = 1 

19 19 51 ' 


(Art. 242.) 


The given fractions = , \ , ~ respectively. Of these 77 is 

2i-4t 34 

the greatest and 1 is the least, for they have respectively the 

4v 

least and greatest denominators. 

the order of magnitude is h fa and fa. Ans. 


Examples LXVII. 


t 


a 


later? (by the firtf method). 


154-8 

194 - 8 * 



\K1I HML1K 
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2 Which ib the less ? (by the set ond intthod) 

j C — § 

v a or is »4 or T V , 01 TiV » *t or xl » ^ of or J of 1 , x <5 or _g 

3 Which is the greatest, and which is the least of the 
following ? 

/ »\ 7 11 I 4 H M 4 +H 4 1111 

\*/ TT, Til L ff 1 » r , 1 1 13) 4 , •> * T»J > r 7 M I T ) fl 

/'♦N 4 i 17 J t 1 4117 

\ 2 ) T> *» S» T* > ) 4)T) 1 > J» r> TfIT, IT . , Tb, iT, T 

(3) 1 of £ of 4, 71 of 4 of 6 , * of of 3 , „ f# , iT , I 

4 ) ■* of 2 of To, s of u of 3 l, 41 of 3 l of IO, ; of ,1 of }, 7 * 

4 + 5 


5) vi, 4<r» *2, lb » r‘i, i r t 


I s 4 

r t ^ X 9 


’ 5+6 


'0 

4 ) 

'6) 


4 Anan 0 c in order of magnitude the following 


4, ■?, 


«, Jo (2) 

ii of 4, t\ of 34, 4 of zl 

,, I3+I5 
nt lT ’ 14+16* 


tS To, ■’■V, <51 


( 3 ) 


i i 
TT) r, T 


(5) H of 2„ 14 , s\ of x'x of 

5 +6+7+9 

6 + 7+8+10 


(?) 


fl, 7, H, 1 


5 Vriange in order of m ignitude - i*by the third method) 

(0 1, 4 , i, 4 ( 2 ) Trn', H , i ( 3 ) 44, ¥, *» 4§ 

{4) H ht wo 41, 4* (5) 4 > hi fl) i 4f ^6) I', 4 tt, io, i* 

6 Arrange in oidei of magnitude 1>> the fourth method) 

( 1 ) i, S *, 4 {2) i J, 4*, 4B, ’4 ( 3 ) % r. A, tHt 

(4) nUli,/ (5) 1 , 1,, 14, V, (6) TT , 4, 

* 

7 hmd 1 fraction inteimediate in value to and , whose deno 
nnnator is 84 , to 4 and » T w hose denommatoi is; 20 


III. ADDITION OF FRACTIONS 

259 10 jittd the sum of t uo or mote divert fractions 

1) If the g ven fiactions have the same denominator 

Rule Add the numerator of the given fractions together for 
the numeiator of the sum, and h l ke their denominator for its 
denominator 

h 1 h md the sum of 4, 4 and 4 

tJ A , 4+5+8 tor 4 sevenths+5 sevenths +8 sev 

Here, *+t+t*- y L9iths={ 4+5 + 8) sevenths 

*= V t »24 =17 sevenths 

(2) If the given fractions have different denominators 

Ruif Expiess the fractions with a least common denomma 
tor, add together the new numerators for the numerator of their 
sum, and take the least common denominator for its denominator 
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r I'he sum should always be expressed in its lowest terms f and, if an 
improper fraction, should be reduced to a mixed number. 

Ex. Find the sum of 4 > •*, £ and j. 

The L. c. M. of the denominators=34. 

2 _ 2 x 8 _ 10 3_ 3 x6 _ 18 . 

3“ 3x8“ 24 ’ 4“ 4x6“ 24 ’ 

5 __ 5 X 4 _ 20 _ 7_ 7 X3_ 2£ 

6 ~~ 6 x 4~ 24 ’ 8 ~ 8 X3~ 24 * 


- *1 16 18 , 20 21 

., the sum = -4- 4. + 

24 24 24 24 


16+ 184-20+21 
24" 

. A ns. 


75 _ 25 X3__ - 5 ^, 

24 8x3 8 

260 . All fractions should be reduced to their lowest terms, 
impioper fractions to whole or mixed numbers, and compound 
fractions to simple ones, before the application of the Rule. 

261 . If any one of the ^iven numbers be whole or mixed 
numbers, add together the whole numbers as in simple addition and 
the fractional parts by the Rule given above. 

Ex. Add together 5/,, V, .2 ft and i of 34. . 

Here, V = 3 *i 3 j* = 2u ; l of 3^ = 3 of V-V- 3 *. 
sum of the fractions = 5 t 1 + 3i + 2 h + 2-f 

= (5 + 3 + 2 + 2)+( T * 1 +i+f b 

20 + 8+21 +36 
■ 48 

= I2 + U=I 2 +lK=I 3 ^- 


i) 


= 12 + 


A ns. 


1 . 


Examples LXVI1I. 

Add together orally the following fractions . — 


( 1 ) - 4+4 ; 4+i ; 4+*; !I+^+«; £+£+4 ; -fa +10 > r 7 n+4$* 

( 2 ) i+i ; 4+i ; \ + r + f 5 t + tt i fn+rti t+t-sf+tV 

(3) i + i + i J Ir + i+n 5 i + 3 + 2 ; 4 + 3 +tV; i + Tr + vs+ffr* 

(4) 3i+24 ; 4i + 3i * 1 l+3?+ 2 r; 3&+4l + 7iV 
2 . Find the values of the following:— 

(0 44+A ; 1+4 ; 4+4 ; * + * ’• »+4t ; v+A ; 4 +tV+U* 

(2) i4+7i ; 2§ +13 i*b ; 5« + 12 ^ ; 37tt+2444 ; 74+4*. 

( 3 ) V+Y ; U+U ; V + is i V-+-V ; K+H ; 4I+H- 

(4) 4+f + 4 j 4+4 + A J t+t+to » 4 + $4Nr » !+*+i+ifb'‘ 

( 5 ) 44 +V+-V ; 24+34+5*; 84+134+27*1; ¥+ 3 *+n+Y- 

(6) 4+A+tt+t? ; 4H+HI+IH; tti+tfi+Hl' 
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( 7 ) iV of 9 rr+ rV of 8.1 > 144 + ? of 3 of 8 ; 7 + 4 i + 1 °f 2 * 

( 8 ) It.+ 3 +vt + 3 > (9) 32 + 2 l+n+ 7 l* 

(*o) 2 T \ +3 x \ + 4 i'i + 00 3 r»+ 7 i+ 8 J+ 4 i. 

( 12 ) 1 Vi + 2 tS + 3tit + 4tV- (*3) 4f + *H +3 iV+8iI»- 

(14) it of 4 of i + * of 4 , of ^'+ 2 of xi + 2 7 ’. 

(* 5 ) T + T+ 4 + 5 + 3 +To of I 1 ^+ 2 i of T 5 + 3 t of To* 

(16) 387^ + 285^ + 394;+ 2 . of 3704 ; ii\ + 2?+4 , ,-i+6 r? . 

(17) 2 75 t + 62tVo +1031 < + ii of 4150;. 

(18) ; + * + * + 1 + f 1 + J ff + i4* ( J 9) 2 + 7 + T + T V + liV + *0 + 15 +tVo* 

(20) } of 5 of 52yV+ 4 of 4 of 5064 + 4 of { of 1864. 

(21) ; of ?+4 of 1 v, + * of (;+;;)+ 7 <> of (4 +■ fj. 

IV. SUBTRACTION OF FRACTIONS. 

362 . To subtract one fraction from another frat tion. 

(1) When the given fractions have the same denominator. 

Rule. Find the difference of the numerators of the given 
fractions for the numerator of the remainder, and take their deno¬ 
minator for its denominator. 


Ex. Subtract T 4 * from 

Here,' 0 - 4 = i °-4 
’ 17 17 17 

_ I. 

— iT- 


I (> 

TV 


For, 10 seventeenths — 4 seventeenths 
— (10 — 4) seven/eenthi =6 seventeenths 


_ U 

““IT* 


(2) When the given fractions have different denominators. 

Rule. Reduce the fractions to a least < ommon denominator ; 
subtract the less numerator from the greatei ; under the remainder 
place the least common denominator, and the result, properly 1 educed, 
will be the required difference. 

Note. Before applying the Rule, reduce fractions to their 
lowest terms, improper fractions to whole or mixed numbers, and 
compound fractions to simple ones. 

Ex. Subtract 1 # from yj, and \ of i\ from l 

(1) The l. c. M. of 18 and 24 — 72. 

r _r-i 

A ns. 


of }. 


n is-fi 


. 1 j 

vr 


57 — 5 2 _ , 

-j 2 ™ 


(2) Here, y of and 7 of iV^tt* Also l. c. d. — 96. 

their difference- - = *-~r ~ 5=1 Ans. 

32 24 96 96 

263 . Additions and subtractions of fractions may be perfottned 
in any order. * 

Thus, 7$-44«(7 +f)-(4 +4)=7 + 4-4-4, (Art. 107) 

**(7“ 4)+(i~ *) ss 3+4 —4- 
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Hence, if either of the given fractions be a whole or mixed 
number, it is most convenient to take separately the difference o 
the integral parts and that of the fi actional parts, and then add the 
two results together. 

Ex. 1. From 3“ take 2J. 

Here, 34 - 2 £ = (3 + \) ~ (2 + /,)■*^3 - 2) + (1 - r.) 

= M. Ans. 


E r. 2. Find the difference between 2} and 5^. 

Here, 54 - 2} =(4 +1 + \)-{2 + ^ = (4-2) + (i + 4 - 4 ) 

= 2 + (?, - *) = 2 + ( i 7 - 14) = 2 += 2Ff. Ans. 

264 . The following peculiarities in Subtraction of Fractions 
•diould be carefully noticed. 


(1) When both the fraction'; have a common numerator . 

Rule. Multiply the difference of the denominators by the 
common numerator for the new numerator , and take the product of 
the denominators for the new denominator. The resulting fraction is 
the required difference. 

JL_ 8 = 2x816 Am 

11 13 13x11 13x11 14.3' 


E.x. 1. 


(2) To subtract fraction'; when both have 1 for numerator. 

Rule. Find the difference between the denominators for a 
new numerator and multiply the denominators for a new denomina¬ 
tor. The resulting fraction is the required difference. 


E\. 2. 


\ 

8 


i 

*• 8x9 72* 


(3) To subtract a proper fi <n tion from unity. 

RULE. Subtract the numerator from the denominator for the 
new numerator , and underneath place the given denominator. The 
resulting fraction is the required difference. 


Mx. 3 . i--t= -—= , 

J II II II 


Ans. 


(4) To subtract a mixed number from an integer. 

Rule. Subtract the fractional part from unity as in (3) and 
the integral part from the integer diminished by unity. 

Ex. 4. 7-3* = (6-3) + (i- 4 ) = 3 v Ans. 

(5) To subtract a mixed number from another , when the 
fractional part of the subtrahend is greater than that of the minuend. 

Rule. Subtract the subtrahend (composed of the integral and 
fractional part) from the integral part of the minuend as in (4) and 
to this difference add the fractional part of the minuend. 
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Ex. j. i 5 t~ 7 ^ = *( 1 5 "" 7 s)+t— 7 a+T= 7 iT- Ans. 

265 . An expression made up of additions and subtractions 0/ 
fractions may be made equal to the difference of two sums. 

Thus, 5 i"~I t+ 2 !H‘& — f, =s ( 5 ?+ 2 f + i)~( I $ + $)• (Art. 107). 


(0 

(2) 

(3) 


Examples LXIX. 

1 . Perform orally the following subtractions ;— 


n _ 1 . -7 

V — V 3 V 

i-i; 

3 


7 _ a . 
ff » 


i-i. 


4 a . 1 _ 1 . l_i . }_J . a _i . 1 _ 1 

X ^ » *f aia » 4 X > T 1J 

2 _ 4 . -_ « . , _ a . »_a. s _1 . 

St 2 TR » I““U> I 4 > X X > 4 T » 5 

4; 2j-ii ; 4^“3 t; 6*-4t; 7l~4i J 4 to 


_ ~ i« 
3 1 !>• 


2 Perform the following subtractions 


5i- 


(1) t“i» 4 —t ; tV— 4; & — rs > T’i - it ; x x— xs 

(2) 8$ —9ts“ 2 x 7 i ; 34x~ 2 xx; 8t 

(3) i9r- i 3 tx; 18H-17M ; 1000- 38440; 279” -1683. 

( 4 ) 2l of 164 - 13 of 3f ; } of T a T of 25 - a of ’ ; 7l of io4 - 2.1 of 4 
3. Find the values of 

(1) 4-*+*-*. (2) 

(3) i+§—i+i—iff* (4) 

(5) I 3$”’9t —i*V (6) 

(7) 7I+6J —3-rn — 2^t + H* (8) 

( 9 ) io 1““(4^+6t.«) + 7£+(8£ — 6||). 

(11) — (4i+I°TT+3T W i5)+3i+ 20 5* 

( 13 ) Mtt-(9tt-7tf+4of *J)+4of 3 J. 

( 14 ) 8|-3H+ 2 i of iV of 4^-(5H-2i). 

(15) 47TV - *(34+3 I TrV + 2 v)+64 —(2^7 — ItS?). 


T'b — H + tx — ii* 

T—4+ l 7 1T*“io+'5 +4~1 , J + 

3tx~xx ixtr+xx* 

3 5 + 2 $ — (5x + 1 1) + 2yV 
(ic) 6£ of 2 , a r - (6* - 2 r \). 
(12) 4 of 4 - XT of 3* + « of 3 


V. MULTIPLICATION OF FRACTIONS, 

266 . To multiply a fraction by a whole number. 

[We have already given an outline of this method in Arts. 241 
and 244. Now, we propose to treat it at length.] 

Rule. Multiply the numerator by the whole number for the 
new numerator\ and leave the denominator imehanged. The result¬ 
ing fraction should always be expressed in its lowest terms, b> 
cancelling those factors that are common to the multiplier and to the 
4 enominator of the fraction. 

For8x^=8x5 ninths **40 ninths 
40 8x5 

~~ 9 ~ 9 

Also, 9 *tV* 3 *~J**“V® 2 !- 
3 X 5 5 


Thus, 8xf 

7 

— 44 * x 
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267. To multiply a mixed number by an tnteger. 

Rule. Either reduce the mixed number to an improper fraction 
and multiply as above, or multiply the integral part and the fraotional 
part separately, and add the two products. 

Thus, (i) 6t X3= V X3=MJ J -20 

(2) 6| X3=6x3 + 4 , X3=i8 +V-18+2^20^. 

268. To multiply a proper fraction differing very little from 
1, or a mixed number differing very little from the next superioi 
integer by a whole number, wc have recourse to such artifices as is 
explained in Art. 264. 

Thus, ( 1 ) x 35 * (i - 1 ho) x 35 = 35 - tVo * 35 - xn * 34*5- 

(2) 15 , 7 i, x 12 = (16 - , ) x 12 = 192 - * * =192 - T S = 191H . 

(3) 99 t* x46=*(too — iV)x46=4600-1^ = 4600-3^=4596^. 


Examples LXX. 

1 . Multiply orally :— 

(0 1 by 3 ; f T by 2 ; T \ by 3 : 1 by 4 ; ,V by 5 


j 4 by 7 ; * by 3; 4 by 2. 


(2) by 7 ; i; by 21 ; fa by 100 ; $ * by 25 ; ^ by 28 ; by 30. 


2. Multiply 

(1) 14 separately by 55, 88, 90. ( 2 ) t \ sepaiately by 12, 36, 48, 49 

(3) fVi .32, 128, 168. (4) 3 il .11, I5» 21, 132. 

(5) 3x4 . 55) 77 ) ii o> (6) .13, 39) 42, U7* 

(7) 159! b y 12; 1625^ by 23; 4 \\. by 23 ; 172741^34; 3589Hby47. 

3. Find the product of - 

(1) 99tb separately by 6, 8, 15, f 8, 25. (2) 999i^ by 99) 55°* 

13) 499rix.25, 50, 75) io°) 150, 200, 350. 

(4) 7414 by 43 ; 99Hi by 324 ; 9994by 999. 


269. The meaning of Multiplication as given in Art 59 is not 
applicable when the multiplier is a fraction. Hence, to suit our 
purpose we make the following definition. 

“ To multiply by a fraction is to take that fraction of the 
multiplicand.” 

Thus, to multiply 4 by h we take 4 of 4 by the new definition. 

But | of v®|~|) by Art. 249 ; therefore t 

Hence the Rule. 
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270 . To multiply a fraction by*a fraction. 

Rule. Multiply together the respective numerators and deno¬ 
minators., reduced to fractional fonn-» if necessary ; and the fraction 
thence arising will be the product, which may be simplified by 
striking out any factor common to numerator and denominator. 


Ex. i. Multiply by 

Here, For ’ lf * bc multiplied by 7, the 

9x8 9x2x4 product will be V (Art. 241); 

— 1 -— Am. but 7 being 8 times as great as 

9 X 4 * h l, the multiplier above used is 

8 times too large, and the product will therefore bc 8 times too 
large also : whence, the product required must be V — 8 = *£ • 
(Art. 24i)s=-v„. 


Ex. 3. Multiply 3^ by 2 41 ; and 5?, by 2? of pb 

1«) Product = r, x W = 99 - X - M - 5 = i 1 X 2 - 9 

25x54 5 x 5 x 6 x9 


(2) 


11 x 29 


— Vo* ” iOth* A ns. 


5x6 

Product-V *(Y x^)^ 49x - ,7X -'5 = « X, 5 

T J 9X7X17 9X7 

^ 7 X 7 X 3 _xi ==7 x 5=v = ll4 Am 
3x3x7 3 


271 . To find the tontiuuedproduct of three or more fractions. 

Rule. Multiply all the numerators together for the numerator 
of the continued product, and all the denominators for its deno¬ 
minator : cancelling all the factors common to numerator and deno¬ 
minator before obtaining the final result. 


Ev. /. Find the continued product of } and 


Here, Product 


- 3x5x 8 3x5 X2X4 2 

4X7XI5"'4X7X3X5 7 


A nr. 


Et. 3. 
Product 


Multiply 3 ti> i 9 k and together. 

_ 5 x 35 x ?6 x * 1 = 5 _x (S.x7)x_(2 x 2 x 2 x 2 X2X3) xn 
"6 H 5 56 (ix2)Xli><5X(2X2X2X7) 




A ns. 


U) 

( 3 ) 


Examples LXXI. 

1 . Multiply orally : — 

i separately by £ £. (2) | separately by .V, 1, 

( 4 ) 


4 t * 1 

11 *» ft i< 


TT 


7 4 4 10 

T.T» T» ITt Ttf- 




• • » 
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3 Multiply 


n 

2) 

3 ) 

4) 

5 ) 


In 


t ; 


li by 4 


h b> . r , ; ii by * ; x \ by „ ; A by ,V ; 1 5 by 

, j » by U; 44 by 44; ,'C by ]’ ; ” by Ji. 

2 ! by 7» . 8 * by io T \ ; 63 by i4 T ‘ T ; 154 by 3S ; 64 by 244. 

24 by \ of J of ; , 13 , of 7 ; by i of 4 of 124 ; of 4 ! by 244 . 

H , <>f i5t by ,V of 3 A ; 3-tr of 5„ by 6; of 10 H ; 4 of I9$by K- 


1 ) 

2) 

3) 

4) 

5) 


0 


3) 


S'' 


0 

2 ) 

3) 

4) 
' 5 ) 
<6) 


3. Find the values of - 


i x 1 x TI ; 4 x V x H ; t X !j x H , ; , s , x 164 X A ; 47 X } X$. 

4 x 4 x ] x *; * x , x $ x 4 ¥ ; A x 2; x 1A x 1 i i; A of 1} x 3*0 x 4 *. 
, X2jX3 ti X5V, x6 r ^ , 12S", x 84 * x r4 *i x6^ of 44*24. 

14 of 1 x in of 2-yj of 8x 12* of 64 of 11 1 , x n- 
4 1 - of 34 of 7 t j „ X4 of 17 x 2. of 44 of 2.; x Tn W 


4 1 ind the continued pioduct of 


49 

* 33 ’ 



28 

98* 


17 3«4 851 , 1584 
24’ 391’ 864 JT59L 


324 J444 44J H 2_u6 
361* 1296’ 529 1764 


(.2) 


( 6 ) 


428 

5=53 antl C"5 

5*5 ’ 

1819 

49- 

5687 

667 

221 

3*9" 

’ 22011 ’ 

629' 

36 

31 39 

and 

65’ 

132’ 108 


and 

21 

144 


72816 
8528 * 


5 Simplify — 

(3) 4 - 2 ^)x 10 ^; 35 + 24 x 10 - ; (i + 1 , + 4)x(4 of 41. 

U x ,1 + 4 x4)-(t x ,-L x/i); 1 of ( 64 + 24 -3 ) i (4+4) x(4 - 0« 
(i9 t .“34)x(34-22) ; i9 4 “3* x3 4 J -2? ; J9 4 ,~3i x(3*-24). 
Ki+4)of (i++3t)jx|(2^ -il) of (310 “t)4* 

{i 7 ‘ of 264 of (i- 4 ) 1 x{ 2 h of (44“3r) of loi}- 

i^i 4 of 2‘,-34w)x(54ot 44-3? of 34 ) x44 of ,Vx4. 


VI. DIVISION OF FRACTIONS. 


272. To divide a fruition by a whole number, 

[We have already given an outline of this method in Arts. 241 
and 244. Now, we propose to treat it at length]. 

Rule. Multiply the denominator by the whole number, and 
3ea\ e the numerator unaltered. The resulting fraction should always 
be 1 educed to its lowest tcims by removing all factors common to 
numeiator and denonunatot. 

Ihus, ^-28 = ^ x S 2 g - 36x7x4“ 36x4” *44* 



188 


ARITHMETIC. 


873 . The meaning of Division as given in Art. 87 is not apph 
cable when the divisor is a fraction. Hence, Division may be 
extended to express the finding of the fraction, the product of whit h 
and the divisor is the dividend ; and the quotient shows what part 01 
parts the dividend is of the divisor. 

Thus, to divide f by we have, by definition, 

quotient x 4 - I; 

multiply each term of this equality by 4 , 
therefore quotientxi?x 4 =ilMi 
or quotient — J x i, 
that is, !-*- 4=4 x 4. Hence the rule. 


274 . To divide a fraction by a fraction. 

RULE. Multiply the dividend by the divisor inverted \ and the 
result will be the quotient, which may be reduced to its lowest terms, 
by cancelling any factors common to numerator and denominator , 
or, which is the same thing, invert the divisor, and then proceed b> 
the Rule for the Multiplication of Fractions. 

Ex. Divide f by 4 - For, if 4 be divided by 4, the quotient is 

yV (Art. 241); but this quotient is 5 time 1 

Here, 4 +3=4 X j too small, because the divisor has been 

— 44. A ns. taken 5 times too great ; whence tlu* 

quotient will be T V x 5 = (Art. 241.) 

275 . If the dividend be a whole number, or if dividend 01 
divisor or both be mixed numbers, reduce them to improper fractions, 
and compound fractions to simple ones before the application of 
the Rule. 


(1) 

(2) 


Ex. Divide i T V by 5 t » and 7i by 3 tV of 2 T V- 

,J +,.5^ ij+40= *i x 7._i*52L7 = = 3 

14 *7 14 7 14 40 7x2 ><5x8 2x8 16' 

of 2 J _ 45 of v _ 63 v 52 L?X 7 X 3 

'8 3 i4 10 8 14 10 8 7x2x5X2 


A ns. 


63 

8 


9 x 3 _ 63 2 X 2 7X9X2X2 

2 X 2 8 X 9 x 3 2X2X2X9X3 


* —* 1=1;. A ns. 

2x3 6 6 

* 276. Numbers connected by of are considered a single num¬ 

ber. The student should carefully notice the difference in meaning 
between 24+14 xf and 7,\ -*-i* of 4. In the former, the sign+ 
applies only to the next number i| ; but in the latter, of 4 is < 

nnirb nitmK*r * 


aihgle number. 

Thus, the former*! x l x |< 


•x ! 


• H ; the latter*4 x 1 x 4* 44* 2 ^ 
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Examples LXXII. 

1 Divide orally — 

1) i separately by 2, 3, 4, 5, 6 (2) ^ separately by 4, 5, 7» io, 12. 

•») -n 4 ■ .12,14,15,18,20 (4) .3, 5, 30, 45. 

2 Divide - 

1) 1 V sepaiately by 8, 16, 24, 36 (2) sepaiately by 25, 75, 87. 

>) 2/ . I3»65, 117 (4) i 6 £ .19,25,32. 

3 Divide otally - 

1 'l t separately by ( 2 ) * separately by 4J, f, 4-, 5 

3 ) • *, f, 4 ( 4 ) 2 • 4 , i, 4 , *• 

4 Divide - 

1) H sepaiately by j 4 (2) H separately by 4, 4 , H tV 

^3) 3 h • •• 5l. 2», 4^, 6| (4) 4iS ••• • SS> 44, *T4> 

Examples LXX11I. 

1 Divide - 

0 1 b> i , 8 by 1 , ft by T , , 1 ’ by by 4i , H by U 5 143 by H- 

2) 2 \ by 34 , io 4 by 13^ , 17? by 7 t* , 24,; by 5 1T ; 2 m H by 4 of 44. 

3) 3‘1 by i of 1 of , , 3rh of 3*by fr-rof 9 , i5 TT of 8}by£of T \of 15$. 
\) I of 11 x 2\ of of 2% by 1 H of ; x ft of 2 T \, of 8. 

2 Find the values of — 

D) (Vx; xi34)~( 1 , x}+54) (2) (4 + Jof \&)-(Jrof 2ft-tty 

3) 6 ¥ +(i? +3t t )~61 (4) 6S + iff+3T» — 6f. 

1 5) IO? x si - 4i - (2^s +3l)- 4 r + 7 i- (34+4$) 

6 ) 2 X X 1 1 —■ 1 1 of 2\, ( 7 ) 2 i of Iy — 14X2^. (8) 2 i of I j rlt of 2 $. 

f 9) 4on “tVoi x %tv — VrV • ( IO ) 1 t4 1 t 2 1 ( r tV)H- 
(4 + * + « +4+ rn)“(^+’ +J +ts) 

12) (2+ 1 T + ^+ x V + T V + T V)-(l+i + T + i+ l ). 

VII. COMPLEX AND CONTINUED FRACTIONS. 

277 A fraction having a fraction or mixed number in the 
numerator or denommatoi 01 m both, is a Complex Fraction. 

Thu »> s^rii are Comp!ex Fractims - 

278. A complex fraction is read by inserting the word by for 
divided by, between the leadings of numerator and denominator. 

Thus, is read 34 by 4v 

4t 
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279. In the sum of a whoI,e number and a frai tion, when the 
fraction is either complex or simple (Art. 231), the sign 'is sometime *• 

A 1 l.» 

omitted, as in y* which means 5}-^; and in a firodint when 

one of the factors is enclosed in a bracket the sign is often omitted, 
as in $(£ — 4), which means \ x(’-J). 

280. Complex fractions are subject to the same lules as simple 
fractions, and can always be reduccel to simple ones by treating them 
as the quotient of the* numeiator by the denominatoi (Art. 235). 


Thus, -) 

3*1 




11 
5 


29 = 11 x 9 = 99 
9 _ 5 29 145 ' 


281. To redtue a com file 1 fruition to a s tin file jnut ion. 

RULL. Express the numerator and denominator of the complex 
fraction in the form of propei or improper fiactions, and multiply 
the numerator by the denominator inverted ; or more simply, 
multiply the numerator and denominator of the complex frat lion b\ 
the L. c. M. of the denominators of the simple fractions. 


Ex. r. 


Reduce ^ * 
9 ,\ 


and 


j ^ 1 

to simple frat tions. 
20 1 


(l) 


( 2 ) 


52 x 11 


11 


I? = 5 ro 4== 5 2 x J_L_ 

9 T \ 5 9 -y n 9 it 9 104 9x2x52 18 ‘ 

5 *.^ 5 *"^^^ 495 + 77 = 572 = 11 x 52 ^ m 

91 t x 99 891 +45 936 18x52 18 


Or thus, , 
9 it 


i 3 i 

20 


t 

*3 


= 13 t-20^ 


4 ° 

3 


40 1 

20 = x = 
3 20 


20 x 2 


40 


Or thus, Hi- ‘ 3 i X - 3 - 

* 20 20 X 3 20 X 3 20 X 3 


3 x 20 3 

2 
3 


A ns. 


20 x 2 2 

—-— - . A ns. 


Am. 

. Ans. 


(1) 


Ex. 3. Simplify - ” and J, . 

I*! of 3 t 3+ +7ti 

12^ of i T \ 2 r 8 5 f 3 38 c-T' J 4 r24 
- ' - r =12-of 1 t 1- of 3 J = of - — ^of~- 
iJof3? 3 19 9 7 3 J 9 9 7 

19x2x3x9 7X2x8x3 _ 2x8 

3X19 3x3x7 ~ 2><9H ' 3 

2x9x3 27 * 

— — z Tr £aB ~o~ 3 i’ Arts. 

2x8 8 


f2) _ (96 + to) - (48 + 8) f Multiplying Numr. and I)enr. 

' 34+7t^ (36+9) —(84 + 5) * by 12, the L.C.M. of the Denis 

106-56 *50 = 25 A 

45+89 134 2x67“ 6 7 ‘ 
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Examples LXX1V 

1 Reduce to thui simplest foims 


( 13 

4 * 

8m 

3 18 

9 

25 h 


H 

IT 4 - 

2 1 


5 V 

14, ’ 

6 ’ 5 , 

12 

34 1 


1 1 1 
* 4 

’ 3 * + 2i 


U 

of f. 

2 1 of 8 1 

3 l 

Of 4 


1 0 

^7 -H 

5 t+_ 3 ' _ 

V / 

It 

of ,, 

2 of 11 

3 

+ 1 

8 

of 17 

7^-ii of 1 A* 

^3) 

7 * 

of’ 4 ' 

6 l , 
, of 

8, 

i of 

6 

of J \ OJ 

l 8 \ |of 13 

9 

I? 

i 3 i 4 

’3 


10 

, I 2 7 

42 ’ 6 4 

( 4 ) 

-> < 

2 

\ 2 1 1 
8, 

7 n~ 3 i. 
6 + 4 \ 

5 

h 

+1 

_ 2 » 

5 

3 

+ 4 . x 5 
+ % 3 

28 4 -22, 

~ 2 * —8 f * * 

( 5 ) 

5 * 

“ 7 4 of 

2i xS 

5 ' 

' 2 "of 4 

i + 5 

« 

3 i.- 2 n )C 3 ti 2 k 

0 

— H 

-i 4 4 

+ (h- 

34 + 


4 

3tt x 2 h 3 11 °f 2 h 


1 /\ 1 

2 Reduce 8J. 11 mel 16 u to cqui\ dent fi ution> with 

7 9 x i, 


the It is* common denonnn itoi 
having the denonnn itoi 5 md 
numei itoi 10 

3 Comp ire tin qumtitic 

4 h mcl the v due s of 

(1) of 3 t + * 4 of 17+ of 5 

2 0 

(3) of f of H + 1 of of I J V 


\iso itducc 4 to 1 complex fiaelion 
to 1 complex friction lining the 

7 

of 0 incl 
y 2 


of { ( 2 ) of f + 9+=r+ [ . 

7 2t 

f of 2 ^ (4) ,,+?ofUt-i, 

2 51 


(0 

(I) 

( 4 ) 


5 f ind the diffeicnee between 


of 4 ' and i of 7' (M ' ind (3) 2 ,f m and 7 , of 15 
5 f 412 411 


H* 


8 F md the values of 


2’ of 6 * x (2) 6 ot 9 x'lafr of “ 
1 * 5 a 11 i 

x 4 of 8 J ol 


- (3) 71 - I7lf 
112 4°i 73 


- 2 -of 6lV 
3 i‘- 8 


(5) 2 ‘of’x’off*x 7 j 
5 7 t 5-* 


(6) 24t of StV of 1331 - 3 a 1 of ~r of 3031 

(7) " 4 of 4, ‘of 3l ,x 5 of 6x203 (8) * of 71 + 2+ of 84. 

29 J 3 104 7 
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9 ) 


tj + + * ’i r 

ij.i4.i4. 1 


4 . of'- 3 . - 4 of 2 f 


I7 


Iy 


3 i 


l.r 


282 Jo find the <omplrtc quotientm dividing a number by m 
integer 

Rulk Diude in the usual w ry, md to the mti gral quotient 
idd the fraction whose numeiatoi is the icmaindei and denommatoi 
the divisor 


ZTt Diwde 4148 by 117, and 31367 b> 95, living the complete 
quotient m cac h c ise 


1) 117)4148(^5 


351 

285 

63b 

286 

585 

285 

53 

1 

t the complete 


quotients 35 ttt 

1 


(2) 95'3*36 T i(33 


In dividing by 95, the integ 
ral 1 emainder is 1 and the full 
lemamdei is 17 

But I t 1 ~~ 95 — TT * V* ,as "iff 
, the complete quotient *= 33^ 


283 fractions of the natuie given below aie Continued 
Fractions, and < an be simplified by beginning at the bottom and 
working upwards 


Ex 



_J 3 _ 

13-5 


1 1 



8 

4 16-13 


1 = 3 = 3 

4~t 12-8 4 


Am 


Examples LXXV. 


1 Find the complete quotient in dividing — 

(t) 3127 by 43 (2) 6556 by 401. (3) 2221 by 87 

{4) 8768 by 45 ( 5 ) 845H b y 12 (6) 6739K by 37, and by 73 

(?) 41645 by 11, and by f32 (8) 56941 rV by 27. 


2 

<*) 


Simplify — 


X 


,+ T+« 


(2) it of#** 

t + 


*"£“• ( 3 ) 
3+1 


5 + 


A 


4 +i 


( 4 ) «+• 


3 + 


5 + i 
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(5) 3 + 


1 


2+0- 

5+i 


(6) 2 + . 


(8) 2j+~£ 


5 + 


1+ — J — 

( 9 ) -- 3 


(7) 6 ;+— 2 L 

2 


3r + 4 
4 * 
T 


74 , 


4+ 3 - 2 

*5 


(10) 2] x-O—+ + 1) 

+4; . , 1 


5 4-3 

* 6 +,* 


2 4 ■ 


1 


1 + 


o 1 

- 4 


(J2) (3--— 

6 + i 


4 + 


3 + 4 ^ 

(n) i+- 1 - + J § 

J+-'r 23 

4+ Sf 

^7 -)• (» 3 ) 3 4j -- ~ 


{> 

7 ;s — 


34 1 


IOU+ 9 i 


(14) 


3 + 5 +« 8 ~;L 0-71 

j » 7 — 4 *-i 

44 


( T 5) 


— 1 t ,m + \+(i +i) 

1 - r-; 

3 ( ,+ 3 i)' 4 


(16) Uxiai of - _?. + 4 -t 

12-6, A 


(17) 


-+- i - 4 - 2 -+ 

4+ iTi 3 - 3 --l ^ 3 + 


JL 


(r8) 


4t 


3 44 


(19) 


2 + — 
24 


2 


H + 


4 i + it-—' 

; 41+ 4 h^ 

X 2 / I . I 
i x -7(3- ) -I 
3 3 , ,\ 4 * 2 


5 + 


24 


2 2 


24 


(20) 


I -< 


5 + i 

I 


, 1 

2«J- 

I . . . 


34 -i 

X I . 


3 + _ , _ 

I+ 544 t 


■X2+- 


2 + 


2 + 




I-■ 


, . * * 

I *fi " " I * HV » I jl llf^ 




I - 


I~ 


w 


14 


it 


i 


, l l 
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AKIl JIMI TIC 


3 Simplify — 


ISl + H-( 7 i~ 6 T ) (2) ff 5 i + i )- 4 (74-6 t ) 

io-( 2 1 -( 4 , +i , )> ( 4 ) i 64 {2 -( 4 i-ii)} 

51 —15 * - i (3“+2 , )l ( 6 ) 3 x i 3i of 3 , of 44 of i 1 

(1 + i) of (i \ +24) of ( 2^-0 of ( 3 , - ) 

(3n -40 of (10,-71) of ru (9) 3 it < 4 2 -io) (7 1 - * ,) 
1' of 5} + (4' - 1 ) 11' -C + - ol 2 

Shew that the simple fi action cqimalent to the vilueof 1 

* 3 1 

of t+t °f "5 , ' +1 °f "> 1S of the sinic mi h mtucle as that expressed 

* ir + l 4 

hy i*<y + t of x T of 1 r 

5 Prove th it J of vi — ,)+* of V 4 of( 2 + l 4 )+‘’ of(,+ 4 )=i 


(1) 

(3; 

( 5 ) 

(7) 

(B) 

(10) 

4 

* 


VIII. SIMPLIFICATION OF FRACTIONS. 

284 Whit has been piovul in the idiptition of the funda 
ment il opciatic^ to fi u lions, will furnish the meins of simplifying 
anthmetieal expressions fount d In then <ombmations and, m 
general, onlv vtn slight muital exution will be lequncd, if the 
attention of the eye be dncited to tin (imposition of the turns of 
the fractions loncemed, md thci r jtsolutu n into the factors of which 
they are made up 

~ r - 1 + * _ Ll 0 f S? 6 

11 1 24 2C4 

* * + r + a 

2 i 3 4 

f*+ 4+3 

1 + 1 + 4 13 r^4X24 t2 13x24 

The cxpiesaion—, , , - of—- - = y - , , , .. - 

v +i+ 24 264 1264 90+70 264 


Ex / Simplify 


3 i 5 


It 


2 H 

XI 


*3 X2 4__ I3 X 13 

11 X24 12 2 h()~ 11 

*3 i°$*3 J 3 = io5~ 1Q 4_ 1 - 

4x3* 13 x2a" 11 8S 11 88 88 


Ex 2 


Simplify jsJ + S of- 7 ,- 
•me expression= {” I-1 o^ 5 - ’ j - 

= f n + i2- 7 - X i- 5 x 2 lx^ 

14 + 2*19 3 5 J j 
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r11 £75 * 2 \ 228_ 627+1050— ii)2 228 

~ l 4 + ~ 3 ) X 3“5 ” =28 ,305 

_I 677 -I 5 * x *' 8 _i 5 * 5 _ i 

228 305 305 *■ 

Examples LXXVI. 

Simplify the following 

« of ■} ~ 11 °f + °f 3 a 2 ( + 4 of 1? 1) —2rt of (if* - is) 

4 ^x 4 1 X 4 | — 1 . 4i*4 -3*X3i 

4 sX 4 ‘-t 4 t- 3 < 


4^X4' X4| — 1 
4sX4'-t 
1 +6^ x(1 +6 h ) 
i + 5 1 x(i + 5 ‘ 


*7 * T I I ry 2 

61 + iTi+f XI °” -6 ' V ' 


Ui-6 1 4 i'i 4 6 1 , / _„ h) 

31 + 61 ’" 9 '- 3 l +(30, ‘ " > 

I 1 - 2! + 3 "+ 4 \ 10 (/ 

3 9 2 4‘ 

3 i_ 1 

7 1 2 rH 1 , 

■ of X 52 ! 4 , 

r 2 l *7 

4 <’f 6 . 

U H 

i* . It «L 4 t ,5 of 7 
1 ^ 1 , of 3?’ 1 ’ b 4 3u 
3+ 3 l 

2 l ~ ' 7 _ of 9X£0_ 22’ 

2l+ 12 ° I4X3 30 


I+ 2 _X 1 + ** * 
I - 1 xl 


10 (iS of 3* )+(*-»-**)-*“ • 

12 3 7 » ll .4.„,2l > 

IO -«g of 5 

7 / 14 21+ 


" M’r'M’l-C-MM'ri)-5(-0- 


■r+ir “26 13-3 16 S-Ht 


1 +2^+34 


55 -it 


T 2 -i *» 2 

A 4 - , + t i - of 13, 

II J 3 


—LlL- x (i±iV 


3i+ii + 


of 1 of' 

-+ 1 + i 13 

24 3 t 4 i 


3 +* 


ft* f L 1 * Z 12 '* ^ ±Ui\ x x 8t 'J 
88 (.iij + io* liOs- 9 jr J t _ tY 2 tt 
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23 . 


\RII IlMJi/lIC 


+ '^r+ ' Of 9 + ? Of J 


2\ , 2| + 5’ , 5 

4- —-4- J OI T o 

24 3^+91 9 1° b 

■ 

T + 


20 


** 

^ 5 xi 3 of 8- + ( 2 i + 3 + i) X 


25 


4 

of 


>f v \7 2-; / 


39 

103 


27 . 

2a 

20 . 

31 . 

3a 

34 . 


r 1 i-n, 1 _ 5 * ot ? fi_ *r * l 
n” T^T + 3 ' 6i°3l’ 4 + " 3 “/ 

f 4 -‘ 1 S 1 3 f 1 , 6 f 3' ~ 2 ^ 

sVtW 7 '’ 4 ! 1 ’ 5 ° ' ; '" 2 


« n 1 ^4-71 xiVr-9* 

H4~4) 

2 f 11 of 4 1 * 1 

ifa^S -io\ X 5° °* 5' 

4 of (!}• - 1) f f i* ~ 1 • _ 9'+ 3‘_ f 75 24*1 
jj of (4 — t) KW, 5t i °* 7’• '."iJ 

r \ of ■ " 1 " '■■ 36 - 3 1 + 


i_+_5,;0 + 5i) x iil+iiot 11 

1+24(1+2^) i 3 w“ 3 » 111 


m'i _ i 

. 5 j_ j 




33 1 of* j + 2 , Of; 2 - g 
4, 2i 41 I o 


"7 3 

; 


7i 


3 '^o 


3i + 


36 . 11 + 


37 


1 -■ 


» 

(=+■ 


,+ 8+,'t 


= i+ ; ; 

V)-„ 

5 + ' 


(H x Hi)} 


3 & 


34 95 of * 4 + 2 r;^ 

14 of 2 i| II 4 ( 4 *f‘T l 4 ) 1 ~ * 

\ 


■ — 1 • 

4* Of 3 — 3 fc of l\ _ ( A+ Al X 6-5^ 

3* + iit 4«o 2 * 7*. 

/( *_*of 8 i + ?fU?^!llof34‘5. 

\\ 3 63 3 7 $*/’ 61-41J 2 3 

« • a » - A k ^ ^ laA/ a 1 \ 


40 . 

H 

Il yri#f0fi3^„5&ii-34) > 
** 24+14 irt+24 - ( 2 $t ~ 4 "" Vi) 


43. gJsx^f. 

2 — ;-r 
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44 . 

45 . 

46 

47 . 

49 . 

50. 


52. 

53. 
55. 


56. 


2 *~ * l + 9it ) n f5 t 
U of 9^ 45-2^ + 1311/ 24* 

Ijr - 4 of 14 + I „ f , I _ r 6|- I- 


11 — T of I ? + I 


2 


I - T 


Tof^QriY- 

) 

) 


l of ( 5 


T7 


x 2o_2i_ /37_ ! J\ 43 

? , J 2193 \ 48 10 / ' V 1 — 1 / \l~Tl/ 

_/ ■ 2 \. _l±i _ 

V 11 + m ~ ~ 11) f 4 ~ . °f 5 i 10 of 4i“2y 

51 • {(i^lTTi) " (iw“ ~277)} of {(3-4 + 4'-l) 

/ 3_ l _\ I . 2 j 4 t _3ft_°f_5^_ 

\2-i 3~*) J i °f (1 ii“2i; Sifc+T °f 4f * 

• ofjti+l x /2: +i V\ /3 4l\ 

3i-3i+4i \3, Ul \4i 3/ " 


1 1 — 2 j 3 t+j 4 3 i ~ 1 ! 
6J — 3 re 24 +1J 2f— I4 


54 . 


7 \ + i 4 i 3 t + U 


M + 3»j 3i + I 4A 
( 5 ’ + 4VT7T' of! ) x (u : - i+ ^-2-|l +7 ) ' 


„t +77 

2 2 1 T 


'l+i» 


of;:-?; 3- 
0+1 


( 4 x 1 -*? of *). 

\3i+i 19/ 


{ 


4 of -y of 6^ + 7 ti+ 191« + — 221 


3i+i+4iV? —11 of J v 


} 

- { T -^+ 39 H- 44 l} • 


IX. G. C. M AND L. C. M. OF FRACTIONS. 

285 . The definitions that we have already given of the fc C M. 
and L. c. M* d£ two or more whole num*rs will also be 
when the given numbers are fractions, provided that we 
by exactly, that the complete quotients must be integers* 4 
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28 a To find the G. c. M. of two 'or more fractions. 

Rule. Express tlie fractions in their lowest terms, if they be 
not already so. Then take the *.. c . M. of the numeiators for nu¬ 
merator and the I,, c. M. of the denominators for denominator. The 
fraction so formed is the (’.. v. M. of the given tractions. 

Ex. Find thp G. c. m. of IJ, ] i, 

Here, the fractions reduced to their lowest terms are !), !j, if. 

The G. C. M. of the numerators 8, 6, 16 is 2 ; and the 1 .. C. M. of 
the denominators 9, 7, 21 is 63. 

Thus, the required G C. M. — „ J , A ns. 

287 . To find the L. c. M. of two or more fractions 

RULE. Express the fi actions in their lowest terms. Then take 
the L. C. M. of the numerators as numeiator and the g. c m. of the 
denominators as denominator. The fraction so formed is the L. c. M. 
of the given fractions. 

Ex. Find the L. C. m. of 

Heie, the fractions reduced to their lowest terms arc T l ' 0 

The L. c. M. of the numerators 8, 2, 9 is 72 ; and the <1. c. M. 
of the denominators 25, 7, 20 is 1. 

Thus, the required L. c. M.= V = 7 £; Ans. 

Note. Before applying the Rules given above, reduce nn\ed 
numbers to improper fractions and compound fractions to simple 
ones. 


Examples LXXVII. 

1 . Find the o. c. m. and the L. c. M. of.— 


(0 


If H 


( 2 ) 


11 if 

rx> i v 


(3) T5> (4) »j 6 -jj, ij. 


"i 4 fl h (£.\ 1 4 f « 

V57 5j T> W "n r* 
( 9 ) I 4 nr» 

( ll ) 7b 1 h 4^i b 


(7) ^ ii) 2^x1 3 f- ( 8 ^ { 2 ) -b 4 i 5 t- 

(10) 1 2tt> 3 j o 875. 

(12) 34, if, if, 2f, 3F2'. 


2 . What is the greatest length that is contained a whole 
number of times exactly in 26f ft., 28f ft. and 29,; ft. ? 


3 . A man gives away to each of five people T 2 3 4 r , T » ff , -fa, 5^ of 
a basket of apples ; how many has he left, supposing he has only 
just enough apples to do the above operation without dividing an 
apple? 

4 . What is the least number which, when divided by each of 

the fractions f, to, and A, gives a whole number as quotient in 
each case ? <§ 


8. Three lines of paling run side by side for a distance of 
Ijoyds. The upright posts are respectively 2f, 3$, 4^ ft. apart. 
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How often will a person walking outside be able, on looking across, 
to see 3 posts in a line ? 

6. Eight bells commence to toll simultaneously. They toll at 
intervals of i*, 2^,3, 4^, 5, 6, Hand 9 seconds respectively; after 
what interval will they again toil together ? 

7 . Three wheels nre lespectively 10^ ft., 6} ft. and 4™ ft. round. 
Find the least distance travelled when they will make complete 
revolutions. 

8. A man gives away to each of four people y T , y„, y* and Vn 
of a basket of apples, and has only just enough apples to be able to 
do this without dividing an apple , how many apples had he ? 

X. MISCELLANEOUS EXAMPLES IN FRACTIONS. 

288 . The following Solutions, we hope, will be of service to 
students in acquiring a thoiough knowledge of the principles of 
Vulgar Fractions. 

Examples worked out. 

Ex. 1. What fraction added to the sum of 3 , 1 , / T and 2j will 
make the sum equal to 5 ? 

H ere, ? + ■ + / T + 2 ] 2 + 2 T \ = 4 ,' 4 . 

the requn ed frar tion — 5-414 = 10 Arts. 

Ex. 2. What fraction is that from which if there be taken 
t of * and to the remainder he added 1 of y^, the sum will be 10 ? 

Here, $ of -^=y fl and of y„ = S. 

the required number--10-+ j'fr = 9 rt+ Th= 9 i 3 - Ans. 

Ex. j. Find what fraction multiplied by the sum of 25, 
and y r t will make the product equal to 17. 

Here, 7\ + I y,, + A = 3 + ^<r = 3 in* 

the required fraction= 17 — 34#= 17 x ijg = Am. 

Ex. 4. Find what least fraction added to the sum of I* 
and will make the result an integer. 

Here, 2 + i 5 + 2f{ = 3 + 2 U = 5 iL 

the required fraction®* 1 — Ans. 

Ex. 5. What number divided by 2^, will produce & ? 

The required n umber= ^ X2 1 l ft = 1 4 1 Am. 

Ex. 6. A man has jf of an estate, he gives his son \ of his 
share ; what portion of the estate has lie#hen left ? 

J of his share being given away, there remains (1 — J-) or 

But his share—# of the estate ; /. he retains } of Am. 
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Examples LXXVIII. 

1 . What number added to l J makes i? ? and w hat taken from 
iiff leaves ? 

2 . What number added to ]{, f. t , will make the sum 
total equal to 3 ? 

3 . Multiply the sum of 3V’, 42 an ^ 4 * by the difference °f 7 '\ 
and 5ft ; and divide the product by the sum of 94^ and 93J. 

4 . Prove that the sum of 5^ and 3? is equal to four times their 
difference. 

5 . Compare the product and quotient of by j \\ 

6. Find what quantity multiplied by of £ of 3^, gives a result 
equal to of . 7 - of 6 J. 

7 . What number is that, whereof the part expressed by * + ] 
is 45 ? What number must be added to !, of 2I to give 3^ ? 

8- Find the least fraction which, added to the sum of and 
ff, will make the result an integer. 

9 . To 479 add and lepeat the addition 6 times. 

10. From 11A take the sum of 2I, 33 and 4•/, and multiply the 
difference by 2\ of ft£ of 6^. 

11 . Multiply 49 rs by 50-1V and add to the result. 

12 . How many times does £ + -! - contain , + \ — ? 

13 . Multiply the sum of 1, and 2 by the difference of T 4 , 
and n and divide the product by the double of 213. 

14 . Of the fractions A, a \, j[J, find how much the sum of 
the greatest and least exceeds the difference of the other two. 

15 . From 1 take its half, third, and twenty fourth parts: add 
the product of those parts to the remainder ; and multiply this sum 
by 7H- What must ^ be divided by to produce 2 ? 

16 . To fa of a dozen add if of three hundred, and divide this 
sum by the difference of 3$ of a hundred and 43$. 

17 . Find the sum of the greatest and least of the fractions j*, jk, 
& and ,J 0 , the sum of the other two, and the difference of these sums. 

18 . Multiply the sum of J, if and ft by the difference of fa 
and v$j, and divide the product by of 1 [ 4 . 

19 . What fraction is that from which if 3 of ^ be subtract- 

2 M 

tsd and the remainder be dilOded by 5J -+•163, the result will be J ? 

20 . Divide the sum of 2$, 3! and 5ft by the sum of 4f and 
8{j> and to the quotient add the .difference of 10^ and 5^. 
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21. To the sum of 3 4 J and *4* add the difference between 4,^ 
and 5# and multiply the result by 11 ^. 

22 . A merchant owned -f\ s of a ship and sold $ of lus ghare, 
a hat share has he remaining ? 

23 * If I pay away 1 of my money, then ^ of what remains, 
then | of what then remains and then 1 of what still remains, what 
fraction of the whole will be left ? 


24 . What is the least fraction which must be added to the 
sum of 4 and j divided by their difference to make the result an 
integer ? 


25 . The difference of two numbers is 15^- ; 
,s 5 find the greater number. 

26 . Multiply 3.j J u by 15^, and divide^ by 
the sum and difference of these results. 


the smaller number 
; and add together 


27 . Divide 2 by the sum of 2% i and 4; add 15 - 1 to the 
quotient; and multiply the result by the difference of 5I, and 4?,. 

28 . If I pay away 1 of my money, then ‘i of the remainder, 
then J of what then remains and then of the original sum ; what 
fractional part of my money have I left after the second, and also 
after the final payment ? 

»■ 

29 . What must be taken from 

Jl 

8i of -5- of—2— to reduce its value to ? 

32 + iiff 1 4 _°Lp i_ * 

A ' 

30. A has a certain sum of money in his pocket of which he 
loses 'jtbs ; he gives ,Vth of what remains to /?, and then ^th of 

of what then remains to C; find what fractional part of A } s 
original money B and C respectively receive ; and compare these 
sums with the amount A has after his loss. 


31 . A man having ■ 

7 ] of^-£ 

gives J of his share to his son, and ^ of the remainder to his 
daughter ; what fraction of the estate has he still remaining ? 

32 . If I cut half a cake into 5 equal parts, and the remainder 
into 7 equal parts, and then cut one of the 5 equal parts into 6 equal 
parts, and one of the 7 equal parts into 4 equal parts and then give 
2 children each one of each of these srna^l slices, what fractional part 
•of the whole cake will they receive, and what part of the cake will 
be left ? 


) 


6 ij of 7 
S\ 


of an estate, 
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XL APPLICATION OF FRACTIONS TO 
COMPOUND QUANTITIES. 


289 . In the Fundamental Operations of Compound Quantities, 
if the lowest denominations of the gnen compound quantities be 
mixed numbers, we shall treat separately, fust the fiactional paits by 
the ordinary method for Fractions and then the integral paits 
Ex. i. Add together £16. 2 s. 1 £<±. i8j i \rf. and £1 or. 9 /.,d 


£. s. d. 
16 2 i.J 

4 18 il 

J_ 0 _9, V. 

22 1 or * 

4 » 


No« ({+ i + ,« 3 y.= 20 ta? + 1 y.=}y.=i5y. ; «e 


therefore put down 3 Jr/., carry on 1 d. to the column 
of pence, and piocecd in the usual way. 


77 1- 9 

I ■ 

Rs. a. fi. 
87 8 6 h > 
3 2 _ J 4 9}1 

54 9 m 


Subtract Rs.32. 14 a 9 \\fi from A'f 87 8<r. 6\fi. 

Here ]A is greatei than H ( , therefoie we add 1 
to s ! , which makes it Q. 

Now Q — ' i = '^— — il- We must add 1 fi 

24 


Ex. 3. 
Sift- by 21. 

(0 £■ J- 
6 12 


73 o 


to 9 fi , and proceed m tlie usual way 
Multiply £0 1 2s. 8,pf. by 57, and divide Rs. 21. 14a 


d. 

8g 57=nx5+2. 

11 

J for %d. x 11 = \'d. 
5 =9,y. 


(2) AV. </ fi 

3 p_i__i 4 .Ji 21 = 3x7 

l 7 i _7 4 _ 9 i for 2}-3 = 2 

1 o 8] for 12 — 7=* 


365 o 58, for y.x5 = ,;^. 

13_5 si X2=y. 

37B 5 ni =i.y 


Examples LXXIX. 

1 . Add together :— 


( 1 ) Rs. 


/ 

(2) Rr. 

a. 

/ 

(3) £• 

s. 

//. 

(4) £ 

s. 

d. 

3 

15 

7i 

1 7 

13 

5', 

7 

13 

1 \ 

2 3 

2 

68 

5 

14 

O I 

- *1 

32 

6 

Hi 

2 

17 

4t 

81 

14 

1 

5 ft 

7 

6 

log 

12 

10 

9(5 

5 

2 

7 

8 

11 “ 

8 

1 

” B 

7 

0 

81 

6 

11 

2 B 

4 

9 

5i ft 

O 

4 

6fi 

11 

5 

4-1 

4 

5 

0 * 

• 

16 

4 

2 S 

1 

4 

_5i‘j» 

6 

10 

5i~S 

6_ 

3 

4/, 

. 5 

4 

3? 


(5) oz. 

dwts. 

grs. 

(6) cwt. 

cp s. 

lbs. 

oz 

(7) poles yds. ft. 

in. 

5 

16 

J 5 : i 

13 

0 

21 

I 3 tI 

25 

4 

2 

8-: 

1 

14 

2 3 & 


3 

18 

9 ib 

17 

2 

0 

H 


17 




25 

158 

2 

0 

1 

7 t'« 

2 

4 

2 \% 

♦ 

1 

13 

3 H 

15 

5 

1 

11 A 

3 

19 

8J 


2 

12 

12$ 

6 

4 

2 

log 

6 

18 

2o| 

4 

0 

8 

153 

20 

3 

0 

9 U 



RLDltllON 01 1RACTIONS. 


203. 


2 Perform the following subtractions 

(1) Rs. a. /. (2) Rs. a /. (3) £. s. d. (4) £• *■ d. 

15 o 3 s J 7 1 5 7,2 4 « 13 l l6 3 1 , 7 {\ 

9 J 4 o]l _ 1 5 _ _ 9 * *, 34 u )_ 9 i 6 4 2 SIX, 

(c) c wt. qis. lbs. (6) cwt. cps. lbs. (7) fur. wo. yds in. (8) hrs. mm. sec. 
15 1 16J 23 1 7 i 7 i 5 15 o o 23 45 35 s 

8 3 _ 2 5 * T 4 o 24* 243 8/ , £5 _ 5 ° 4 ^, l l 

3 . Multiply . - 

(1) Rs 9. 4 a. 2 f. separately by 8, n, 45 and 139. 

(2) £7 5- 13^ 9 \d. sepai ately by 4, 15, 88 and 96. 

(3) 14 cwt. 3 qis. 25 lbs. I3J, 0/ sepaiatdy by 12, 24 and 96. 

(4) 45 mds. 14 sr. 7,^ < h. scp.uately by 9, 24 and 35. 

(5) 3 fur. 34 po. 4 yds 1 It. 6 \l in. separately by 45 and 99. 

4 . Divide . — 

(1) A’v. 246. 13a. 8]/*. sepaiatdy by 12, 14, 26 and 58. 

(2) £ 997. i8j. ior^f. sepaiately by 26, 53, 84 and 145. 

(3) 7B9lbs. 120/ 14-;+ dis scp.uately by 7, 15 and 67. 

(4) 1994 mds. 20*1 si separately by 729 and 1521. 

(5) Rs.7. 8n. 11,'/. sepaiatdy by Rs 3. ?<r. 7?/., and 15^. 9 h/- 

(6) £2%!. i8j. 7\\d. separately by £h. i8.y. o \d, and £27. 15*. 9*ef 

XII. REDUCTION OF FRACTIONS. 

290 . Oui attention lias lutlnito been confined to fiactions 
considered generally, without t< gard to the paiticular value of then 
units ; and it remains to apply what lias been said to such concrete 
quantities as constitute the pnncipal subjects of practical computation. 

291 . We shall notice line, that while times denotes the mul¬ 
tiplication of a quantity by an integer, of denote-, ’ts multiplication 
by a fraction, and either times 01 of its multiplication by a 
mixed number. 

Thus, each of the expressions 5 times R±- 7 > *. °f an< i eithei 
3} tunes Rs.7 or 3$ of Rs 7 denotes the multiplication of Rs.7 by 
5, by and by 3^ lespcctivcly. Also the notation for 5 times Rs.7 is 
either 5 x Rs.7 or AV.(5 X7). 

292 . Reduction of Fiactions can conveniently be divided into- 
the two following cases . - 

(1) To reduce a fraction of one denomination to a low^er 

denomination ; and conveisely. # 

(2) To reduce a quantity of one denomination to a fraction 
of a higher denomination. 
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293 - Case I. To re dm e tinfraction of one denomination to a 
lower denomination. (Descending Reduction). 

Rule. Multiply the fraction of the given denomination by the 
nuipber which connects the lower denomination with one (or unit) of 
the given denomination. 


Ex. 

(0 

\ 3 ) 


Reduce £i to pence, and f, of a day to seconds. 

.. , . . 2x20x12 , 480 , , . 

£1 — 1 x(2ox \2)d. =- - d.— —68J-//. Ans. 

7 7 


ti of a day=^ x (24 x 60 x 60) sec. = 
— 25600 sec. Ans. 


8 y 24 x 60 x 60 


27 


sec. 


294 . Case IT. To reduce a quantity of one denomination to a 
fraction of a higher denomination. (Ascending Reduction). 

Rule. Divide the number of the given denomination by the 
number which connects that denomination with one (or unit) of the 
higher denomination. 


Ex. Reduce 5^ to the fraction of a pound ’ and 18} grs. to the 
fraction of an os. Troy 


(0 

( 2 ) 


5 \d.=£ = £- 1 x — T •=£ 7 - . Ans. 

12 X 20 **4 12X20 ^320 

1grs. = 1 oz. = 7 ^ x ' of. - 5 o/. Ans. 

24x20 4 24x20 128 


295 . Sometimes we employ both the descending and the ascend¬ 
ing process in retiming a fraction of one denomination to a fraction 
of another denomination. 


Ex. 


Reduce ‘ of a guinea to the fraction of £1. 


[ of a 


3x21 

guinea = J - - s.— 


>3. _ rj i3_ r 63 

5 ' 5 x 20 ^ 100 * 


Examples LXXX. 

1 . Reduce -J, f, £, and ^ of a rupee to annas ; and of 
AV.i to gandas. 

2 . Reduce 4, and r,rx of a pound to pence. 

Express 3 of a shilling, T of a penny, and l T V of a farthing 
as fractions of a pound. 

4 . Reduce I of a guinea, 4 of a half-guinea, and 64 of a crown 
to Auctions of £i. 

5 . Reduce of a cwt. tft the fraction of 1 lb. ; 4 of an ounce 
to that of 1 cwt. ; and 4 $ of an ounce (Avoir.) to that of 1 grain. 
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6. Express -ri T of a yard as tKe fraction of an inch, and 1*4 of 
an inch as that of a pole 

7 . Kind the fraction of a yard which expresses } of an dll of 
5 quarters ; and that of a day which is equal to ^ of a year of 365 days. 

8. Reduce y* of a niaund to the fraction of a seer ; lh. to the 

fraction of 1 lb. Troy, and of a maund to chhataks . , 

* 

9 - Reduce ^of a band of beer to the fraction of quart ; * 
and T *i of a pint of wane to the frac tion of a hogshead. 

10 . Reduce ir-’o oi a mile to poles ; of an acre to sq.yards 


11 . Express * of a guinea, of a shilling and 4 ? of a farthing 
as fractions of £10. 

12 . Reduce 492 i 4 hours 10 the 1 1 action of a year of 365 1 days. 


13 . Express \ of 2151', sq. yauls in acres; 3^/.. miles 
yards ; and 4 cubit as the frac tion of an anga It. 

p 1 

14 What fraction expresses - * of 5940 seconds in weeks ? 

7n 


296 . The preceding two cases m Art. 292 enabls us 

(1) To find the value of a given haction of any concrete quantity 

in terms of its own or lower denominations ; and 

(2) To reduce a compound quantity to a fraction of a higher 

denomination. 


297 . Case I. 7 b find the swliie of a given fraction of any 
concrete quantity in terms of its own or lower denominations. 

(1) When the quantity is simple or can be easily reduced to a 
simple quantity. 

RULE. Multiply die given quantity by the numerator of the 
fraction, divide the product iif possible) by the denominator; 
the quotient (if any) is the required number of parts of that deno¬ 
mination. If there be a remaindei, multiply the numerator of the 
fraction which remains by the number of units of the next inferior 
denomination which arc equivalent in value to the given denomination 
and divide the product by the denominator : the quotient will be the 
number of parts of that denomination. Proceed in the same way 
with the remainder (if any), and the parts of the next denomination 
will be found ; repeat this process till the lowest denomination, to 
which the given quantity is capable of being reduced, is obtained. 

Ex. 1. Find the value of 4 of £1. 


2 of = s.** l ^s.+7\s. ; i J. = l ~~~~~d. = 6d. 


8 2 2 
* the required value«= js. 6 d. 


• • 
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Ex. 3 . Find the value of , r ; bf AY 4. 

t of AY4 = AY‘’**^ = AY l f > = AY3\ ; Re.\ = 1 a. = l Ja. = $\a. , 

I V T 2 

the tequired value — Aj. 3. jpg. 4^. 

3 

A'.r. j>. Find the value of 2 of 13?. 4 /!. 

-j of 131. 4 tf.— ; of 1 bod .--^ X 1 (} °/f =(3 x 32)^. — 96 d. = 8v yf/w. 

298 . When the given fiaction is a mixed numbei,—(1) multiply 
separately by the mtegei and by the fi.iclion and add the products 
so obtained; or (2) leduic the mixed numbei to a fraction and 
piocced as in Ait. 297, Case 1. 


Ex. Find the value of 3^ of Re. 1. 4 a. 

The required value -Rt t. 4 a x 3 + Re. 1. 4^ x 

AY3. 12 ft +2oa x ,h—AY3. 12« + i‘ia. 

= AY 3. 12a. A in 8/- Ah 3 13^7 Sf> 

299 . Befoie applying the Rule, 1 educe tompound and complex 
fractions to simple ones. ' 

Ex. 1. Find the value of 23 of J of io/j 9 \fi 
Here, 2-; of / = * of J - 1 )'. 

10 x 129 


the icquired valuer 1 *’ of j29 fi - 


/. = (iox 43 )A 


=■ 430/. = AY2. 3 a. lop . 

gi - 

Ex. 2 . Find the valu*. of ; of 7\ of J of 3 maunds. 

4 

,T 7 _ 1 1 _ 81 7 ,.22 r 17 1 T309 

Here „ of 7 of " — ~ of of x = - . 

8 y 3 4 3 2 4 96 

of 3 mils.— 1 jii" mds. = 4°i>! rods. ; 

29 , 29 29x40 145 ,1 

J mds.= x4osr= - sr.= - S1 =3^ sr. ; 

32 32 32 4 4 

\ &r.= } x 16 ch.= V’ ch.-=4 ch. 

the requued value = 40 mds. 36 sr. 4 ch. 

300. The preceding Aitides enable us to find the value of the 
sum or difference of fractional parts of magnitudes of the same kind. 

Ex, 1. Find the value of 3 of + of a guinea-? of 3s. 6 d. 

* of 41-jxaM.-yS.-131. 4rf\ =j£l . 8rf. 

$ of a gui. = J x 21 s. == = 9 s. 4 d.) ** 

i of 3J. 6 d. ** it of 42a.— (3 x 6 )d. = 18 d.= is. <W. 

*, the required value— £1. is. 2d. 
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r • foiiip if caicfully committed to memory, 
301 . The following table, it caic1 ^ . 

nil greatly help a student in his calculations . 

AV.', =4«- 1 * ’ 4 


,£\ = 6.r. 8rf. 

j£>.= IOJ. 

4 ^- 


Examples LXXXI. 

1 p md the respective \ alues of — 

(l) , 0 fAV , i J. of AV, ; A ofAV.30 ; a of *,9 ; 16 of A-8. 

" - r /, -J n f A'j 2 • S' Of r Of IOrt. 9 A *> l\s ° f * ° f 5 rt - 

g?,1 £r’. — : « af *‘ 

4 i*'ofA5 NrfO'- 6<f.; 2" of a pimea ! jCns- 

( 4 ) 01 £5 . » of .1 moidorc ; of 13 *. 4'/- 5 ii of i» 

(5) ofof ? V of 5 d umeas . , of 8 cwt . 

16 ) -1 of a cwt. ; ,'i of 1 qr. ; J of 1 »>•, „i of ■‘ ‘•m > 

% 1 ol X A™ fi 

« 2 , j in; t 0 c f ^uL:ii*.pc*; A -?.*«-*^ 

2 IU Of ,7 cub yds,, 5 Of 31 of 41 of = mds. ; f; of .75 ions. 

3 5 of of ’°f ’ A ° f “ Uy; 2i ? of ^ n ’ U 7 ° ' , 

' 0 , , , , 3 1 t TJ— of a moidore. 

(.4) 7 of U ; o i\°f 3«5 days ; “f 7 ; of 54 o 

34 .. 7H 


t ,n 

T ,* 2 00 

iiofa ton ; -77-of a week ; - of / 5 °- 

20 *4 


05 ) 


2 . Find the respective values of : 

, 1 of - of /i • -4 of 5 guineas-4 of . ot £i. 

W * °f 5 «umeas + . of , o£ . . „ f ,, 

<»> ;ofago.nca + ,.of A^. + >rf7i 6(f _, of u 

< 3 > t °J a ton+“tf a cwt.+ 4 of a ft, ; 4 cwt. + 8 ?. #*. + 3 * os. 

(5) 4 of a week+J “ f a ^* ° f “jg “ U ds + + fon ^ds!+4 of 8ch. 

® of **+1 ***••■ 

( 8 ) Uf of £i +1 of A.40H ■+ «■& guineas. 



r 
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(a) When the quantity is a compound one. 

J*ULE. Multiply the quantity by the numeiatoi and divide the 
product by the denominator of the fiaction. 

Ex. Find the value of £ of jRs.$. 9 a. 4/. 

The lequucd value = (A\r3. 9 a. 4p. X5) — 8 

= 17. 14 a. Up .-8 = ^.2. 3tf. 10/. 

303 . To multiply a compound quantity by a mixed numbei. 
multiply separately by the mlegei and by the tiaetion and add the 
two products thus obtained. 


Ex. Multiply ^13. 15J. 4 d. by 4{J. 


£ 

s. d. 

£- 

s. 

d. 

*3 

15 4 

13 

15 

4 


5 



_4 

8 168 

16 8 

5? 

1 

4 

y 8 

12 1 





the lequired value 
—£ 55. if. 4^/.+^8. 12 s. id. 

= 2 l 23 r_L 3 ? - $d. 


303 . To divide a compound quantity by a fraction, multiply by 
the denominator and dnide the pioduct by the numeiatoi. 


Ex. Divide Es.600. 1 yi. 4fi. by 

The icquned value = (Rs.too. 13^ 4p. X9) — 7 

= 7^.5407. 8rf. - 7 = Rs 772. Sa. 

304 To divide a compound quantity by a mixed numbei, 
reduce the mixed number to an impioper fi action and then proceed 
as in Art. 303. 


Ex. Divide £$. 4s. 6 \d. by 13. 

£• s. d. 

5 4 6 ] 

_3 for 11= v Hence the required value 

5 ) I 5 *3 O j 2s. 8! u \d. 

J 32 8 jj foi 2^5 = 7^. 

Note. Before applying the above Rules of both Multiplication 
and Divsion, the compound and complex fractions must first be 
reduced to simple ones. 


Examples LXXXII. 

1 . Multiply:— 

(0 £$• by } ; £ 6 . i8j. 7}^. by ; ^10. us. 2\di by 3^ 

(2) ^.50. 50. 6 p. separately by 9*> 18,%, 53^ and 156^. 

( 3 ) £”■ 5 * 7 ld. by 6J ; £ 1 3. 5* 7 \d. by 7ft i £ 34 - 1 2s. 5 \d. by n t V 

( 4 ) S tons 3 cwt. 6 lbs. separately by 4$, 20^, 46 $$ and 213$. 

, ($) *9hrs. 43 m. 56^ sec, by 12^ ; 10 ac. 3ro. 37po. ijfyds. by lof. 
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2 . Divide . 

(1) A’y.307. 4 (T. 4 p. by /j ; Ay. 7 6. iort. 8 p. by ; £$. 4s. 6\d by 3$ # 

(2) £25. 8y. 4^. by 'i : £ 4. 7a. 3^. by ,4ft ; £34. i6y. ()\d. by 9’. 

(3) Ay. 173. 5a. 4 p. separately by 2r„ 47, 87 , and 2oi. 

(4) 13 cwt. 3 qrs. 26 lbs. 15^ oz. by 3! ; 15 ar. 3 ro. 25 pa by Jrf. 

(5) 8days I 5 hrs. 48m. 57 j}see. by 44 ; I 2 eub. yds. 20c.ft. iooin. by if. 

(6) I mi. 5 fur. 91 yds. 2 ft. by 2* of i, 0 , ; 7 mds. 35 sr. by ill. 

3 . Find the respective values of 

(1) of Ay.io 8rt. ; '} of Rf. 2 6 a ; ^ of Rs. 31. 8a. ; f of Re. 1. 12 a. 

(2) 3ft of Rs.y. 5 a. 4p. ; 2-J of A’y 51. 4^. ; 2- of 3^ of A\r,i 73. 12a. 

(3) xi, 7 , of 6s. 11 \d ; l of 5 1 , of 2r. g{d ; * of of 16s. 6d 


(4) of ,£4. 14?. 6 d ; 1, J of £8. 8y. $\d ; of Rs.15. 12a, 

lit ij *<, 

(5) iH of 3 mds. 10 sr. 8 ch. ; 2\ * of 3 cwt. 3 qrs. 20 Ifes. 

(6) of 10 ft. 61 in. ; 7 of — of 3^sq. yds. ; ^ of of 4*r cub. ft. 

7 t 4? 7h 7-r 

8 - I 

( 7 ) A )\ of p of 5 nu. 3 fur. 37 po. 4! yds. ; ? of of ^ of ^6304^. 

(8) —, 1 of (3^ — *) of 5 cwt. 2 qrs. 10 lbs. 7'} oz. ; j l 0 of of 1 mile. 

+ ? * % 

(9) of 13 : ■+■ 1 ■•*) of 5 days 17- hrs ; ^ of . 4 , of AV.10. 8 a. 

doN 72.13]i f ,- no . (j -D ", 1 (i±1) of r.. 17 

^ IO ' i8^-r-'f 1 3 1 ’ /( 7 - \) - \(1 -^o) ° * 44 ‘ 17 * 


4 . Find the \ alues of 


(1) $ of Ay. 3. 5a. + 2 of A’y.ai. 140. +Vi ^’M 7 - 4 p- 


(2) 17 of 3I of Ay. 13. 8a. 4 -1 of Ay.6. 10a. 8p.-« of i,] of Ay.3. 5 a. 4p t 

(3) 7 of 6s. 8 d. + } of £2. 3f. 9^. + Vi of £4. 14s. s>d. 

(4) ? of £l$ + \ of ^ of i of £\. 2 S.+ 7 of 3d 

(5) - 5 r of £i + h of ^140. loy. 6d + 2M of half-a-guinea. 

7 Jr 

2 4 

(6) & of £<;. 1or. 6 d - \ of 2 guineas + , of 7 —^ of j£$. 

32 r ” r> 

. w 1 * IO»- 

(7) of Ay.84. 3a. of --f of Ay.20. 4a 

4 r 7 $ 

(8) J of 3 mds. 34 sr. 4- 4 of 8 mds. 9 sr. +, of 3 sr. 12 ch. 


(9) 7‘j of a year 36 5 1 days+3/0 of | of a week+of 5f brs. 
(10) 5 yds. 2 ft. 53 in. x 7} -9 yds* 2 ft - 711 $ in. -15 yds. 1 ft. 


to 


+3I+3 pa 3 yds. 2 ft 3 in. + 2^. 


14 
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305. Case II. To reduce a compound quantity to a fraction 
of a higher denomination. 

Proceed as in the following Examples. 

Ex. t Reduce 8 p , 6a. top. and 14 a. 4p. to the fraction of a rupee 
8 p. =-jV. - ior. = * x AV.j 1 ,, = Rc.-^ 

6a. 1 op —6a. + {V.=6^rt. — V xRe iff =*^V.$ J. 

14 a. 4p. -- 14m. + f,a. - i 4 V». = V * AV-! 1 ,) =AV.$^. 

Ex. 2. Express gd, 2s. 4 d. and i8r. 11 id. in pounds. 

9 d — 1 = ?'*’• = |X £l/(f = ^N()• 

2S. 4d. - 2S. +1 4 2 y. - 2 V- = 7 » X £‘ 2 o = £Jn- 

i8r. ii,W.= i8j. + |^*-Vm 4 

Ex. j. Reduce £4. qr. 2\d. to pounds. 

gs. z\d. —yr. + ^f. = 9,^ s. =* Vo 7 x£Jo = £V>l- 
^ 4 - 9 ^- *\& = £a 1 AI- Am ' 

Ex. 4. Reduce 5 <wt. 3 qrs. 24 lbs. to the fi action of a ton. 

3 qrs. 24 lbs. =3 qrs.+ qis. = 3'J qrs =•] X3* cwt. 

= Jx '. 7 cwt.= .f~ cwt. 

5 cwt. + cwt. = 5 4 ^ cwt.•= x 5 jl ton. 

Hence 5 cwt. 3 qrs. 24 lbs. = ] {i ton — If;,'J ton. An r. 

Examples LXXX1II. 

1 . Reduce 3 a. 6p. ; 5 a. ; 5/r. 1 op. ; 6a. lop. ; ja 8 p. ; 13^. 7\p. ; 
i$a. 7f p. ; each to the fraction of a rupee. 

3. Express 4 s. ltd. ; 17$. 11 Id. ; 19 s. 10 £d. ; 6s. 11 \d. ; 14J. 4 r jd , 
i6r. 9f d .; each as tl* fraction of a pound. 

3. Express £1. 13J. tild. l<}g. ; ^3. 19^ 8 \d : £$7. 16s. 6‘{d. ; 
£$• i6r. ii id $q. ; each in pounds.. 

4 . Reduce JRs. 3. 10a. Bp.: RsB. 5 a. 4p.\ Rs. 15. io«. 7p.\ 
Rs.Bt. 7a. 3 \fs. to rupees. 

5. Reduce 2 cwt. 1 qr. 16 lbs. to the fraction of a ton ; 3 qrs. 
27 lbs. 9 or. 12$ drs. to the fraction of a cwt. ; 2 sr. 15 ch. 2 kan. to 
the fraction of a maund. 

6. 'What fraction is 2 ft. 9 in. of a pole ; 23 po. 4 yds. of a mile ; 
awd 3 ro. 26 po. of an acre ? 

7 . Reduce 3 fur. 29 po. 4 yds. r ft. 9 in. to the fraction of a 
mile, and 1 sq. ft. £ sq. in. to the fraction of a sq. yd. 

% Reduce 4 aids. 37 sr. 8 ch. to maunds ; 2 bi. 15 kat. 5 ch. 
tpbighas; and 2 qts, l£ pt? to the fraction of a barrel. 

9 > Express 5 bus. 3 pks. 2 gal. as the fraction of a quarter. 

(f 
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10 . Express 2 wks. 5 days 18 hrs. as the fraction 'of a year of 
365 days, and 3 ro. 27^ po. as the fraction of an acre. 

11 . Reduce 72 days 6 hrs. 56 m. 15 sec. to the fraction of a 
year of 365J days, and 1 sc. 13 grs. to the fraction of a ft>. 

12 . Express 1 day 1 hr. 4 dan. 30 pals and 3 mo. 12 days as 
fractions of a year. 


306. To find wkat fraction one 1 oncrete quantity is of any 
other of the same kind. 

Rule. Reduce both the quantities to the same denomination ; 
then the fraction whose numerator is the first and denominator the 
second of these results, will be the one required. 

Ex. 1. Reduce Rs.2. 8a. 2p. to the fraction of Rs.y 12 a. 

Rs 2. 8a. 2/. = 482^. ; and Rs .3 12a. —720$. 

the required fraction = 2 II. A ns. 

* n 7 20p. 360 

Ex. 2. What part of 4^ of £1 is 3} of a guinea ? 

3$ of a gui.= V X2IJ. - find 4? of j£i= V s - of 2oj,=J-|ijr 
* the required fraction == * *' s. t 1 \ ’ s. = -f s . fins. 

Ex. j. What fraction is 1 md. 4 sr. of 2 mds. 32 sr. ? 

1 md. 4 sr.=44 sr. ; and 2 mds. 32 sr. = U2 sr. 

the required fraction = . A ns. 

n 112 sr. 28 

307. By means of the preceding Articles, magnitudes of the 
same kind, consisting of fractions of simple or compound quantities, 
and connected by the operations of Addition or Subtraction, piay be 
reduced to simple fractions of a given denomination. 

Ex. 1. Express 4 of a guinea — i of a shilling - i of 7s. 6 d. as 
the fraction of £ 2 . 19 s. 6 d. 

Here, f of a guinea* fx x T 'o=^inj; 

and £ of 7s. 6 d. — $ of 7i f * = £* x -V~ x to 08 £\» 

**, the exp.*^(Tjj’-T>y“*i) == ^>Tio » also £ 2 . 196f/.*^2$§*j£4jy, 

the required fraction x Am. 

Ex. 2. Reduce £ of Rs.io-% of Rs. 10. 8 a. to the fraction Of 
Rs. 5. 4 a. 

t of Rs.io=*Rs.~f- ; ■§ of Rs. io. 8a.»$ of Rs.io\*=Rs.fy', 
the difference *#$.(-*" also jfcf.5. 4 

the required fraction«i?r.Vx t+ -ff^^*"W x/, 
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Ex. j. What fraction of AY. id. 8«. together with AY.2. 4 a. is 
equivalent to AY. 7. 8<*. ? 

Here, Rs.7. 8a. - AY.2. 4a. - AY. 5. 41?. 

Now, the question xeduces itself to finding— What fraction of 
AY. jo. 8a. is AY 5. 4 a, ? 

Rs.$. 4^.==84rt. ; and AY.10. 8a. = i68d. 

the fiaction required— —— = i- Am. 

100//. 

Ex. 4. What fraction of £2. 10s. is the sum which being 
diminished by 10s. 6//. is equal to £2. 2.1. ? 

The meaning is —What fraction of £2. 10?. is £2. 2$. + ioj. 6 d. ? 

£2. 2s. +1 or. bd.—£2. 12s. bd. — £2 H ■= A V ; 

also £2. 10s. — £z\ = £ r . 

the required fiaction = £ V — £ 1 — V x i, = $& = 1 jV Arts. 

Ex. 3. Compare the \alues of , ot £i t « of a guinea, and 
i of 15J. 7 jd. 

I Of £i*=£i ; of a guinea^-, x£ll=£\i » i of J 5 f - 7 \d=>£\l. 

Now, to compare £iS £\i, £ 1 *, reduce them to equixalent 
fractions with the same denominator, and piocecd as in Art. 257. 

The L. C. M. of the denominators 8, 12, 48 is 48 ; 

• r7 ft r* 2 . r 7 _ rl2L± _ / 28 . r 2 5 = y 2 £X 1 = r 2 5 

••*8 *8x6 *48’*i2 *12x4 *48 48 *48x1 *48' 

i of £ 1 is the greatest and j of 15 s. j\d. is the least. Arts. 

Ex. 6. What sum is that \ of which is AY2. 10a. 8 p. 

Rs.2. \oa. 8j^.aa Rs.2\ — Rs.\. 

the required sum=AY. 4 —\ — Rs.% Xj— Rs. 6 . ioa.* 8 ;ft. Ans 


Examples LXXXIV. 

1 . Express : — 

(r) Rs. 4. 15a. 4/>. as the fraction of Rs. 6. ii«. 4^.; and AY.7. 7a. 
zp. as the fraction of AY.31. 4a. 6/J. 

(2) AY.25. oa. 6^- as the fraction of AY.29. 8a. bp. 

(3) £ 1 ' 7*- 8 Id. as the fraction of £2. 7s. bd. ; and £3. 4J. <x$d 

as the fraction of £7. 7s. \id. 

(4) 13J, io\d. 4^. as the fiaction of £2. 9 s. 7d. 

fyi £ 

(5) f*r of £s* l 7 s - 4 d* and | of of I2r. as fractions of ,£10. 

) 2 fur. 29 pa 2 ft. 10 in. as the fraction of 1 mi. $ fur. 264 po. 

} £&* 13*. 84*/, as the fraction of 3* guineas. 
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(8) of ,£33. 14J 5^/. a% the fraction of ^157. 17/* 8irf. 

i°t“ r 

2 . Reduce:— 

(1) 7 , of 29 . 4^yf. to the fiaction of a half-crown ; gs. 10 {if. to the 

fraction of 13J 2 \<f 

(2) 6 'i of /fa 15 37. iojp) to the fiaction of ^j.31. 8a. 2p. 

(3) 334 of 1 md. 2 sr to the fiaction of 34 of 28 mds. ; and 32 seers. 

to the fraction of 3 mds 22 sr. 2 ch. 

(4) 24 of 2 bi. 7 kat. 4 ch to the fraction of 4 bi. 11 kat. 

(5) 1 md. 11 si. 8 ch. to the fiaction of 28 mds. ; and 12$ of 15 si. 

12 ch. to the fraction of 30 mds. 32 sr. 

(6) 3 qts 1 pt. 2\ gills to the fiaction of 5 gals. 2 qts. I pt. 

(7) 2 sq.yds. 2 ft 120 in to the fiaction of 3 sq. po. I 3 |yds, t ft. 72 in. 

(8) 12 oz. 12$ drs. A\ou. to the fraction of 1 lb. Troy ; and 35 tbs. 

8^ o/. Troy to the fiaction of a cwt. 

(9) 2* half-guineas to the fraction of ioj. ii \d. 

( IO ) 74 1 of 10 o/. 18 clwts. 11 gis. to the fiaction of 8 tbs. 8r*oz. ^ypir. 

3 . What pai t of 4 of \ ot 3 guineas is * of t , of 15 s. gif. ? 

4 What pait of 13 cwt 2 cji*>. 21 lbs. is 11 cwt. 1 qr. 14 tbs. 15 os*? 

5 . What part is 6 ft. 3» in, of 13 ft. 8 T 9 U in. 

6. What part of a maund is 10 si 13 ch. 2 kan. ? 

7 . What fraction of 41 of A’j 2. 5 a. 8 p. is 3} of 3! of Rs. 12. 9 a. 
3 P; and of 7 guineas is 4 of a moidore * 

8. What fraction of 3 cwt 2 qrs. 14 tbs. is 3 cwt. 19 tbs. 2 oz. ? 

9 . What fraction of a year of 3654 days is 27 days 16 br$. 
29 min. 4 sec, and of 1 0/ Avon is 1 oz. Troy ? 

10 . What fraction of 19' 1 of 4 cub. yds. 18 ft. 1127 in. is T V of 
200 cub. yds., and of 4*4 miles is 34 furlongs ? 

11 . What fraction of 7 ; of Rs.306. 9a. lop. is < 84 - 34 ) <* 

4 t 

15a. Sp. t and of 24 tons is 4 of 2 tbs. ? 

12 . What fraction of 8 lbs. 124 oz. is 3 lbs. 9 oz. 624 grs. ? 

13 . How many times is—■ 

(1) Jfa.9. 12a. 4%p. contained in /fa. 7. 9 a. 7\p. 7 

(2) £ 2 A' 44 d. contained in £335. is. oid. ? 

(3) 2 tons 2 cwt. 2 qrs. contained in 3 cwt. 14 lbs* ? 

(4) 7 kathas 9 ch. contained in a bigha ? 

14 . Express |f of ^ of tfr.33. ua.£p; and*of~jfatf Rs.it. 

1 a. ip. in terms 6f /fa 70. 5a. top. as unit. ‘ 
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* 

15 * What is the measure of 7\ of — of 5 cwt. 3 qrs. 3] lbs., 

when«the unit is (5?,— 3*) of 3 tons 3 qis. 22! lbs. ? 

16 - Express 

(1) 3- of t 7 0 of 1 3s. 4//.+ 4 of ? of ioy. 6 d. as the fraction of £ 1 . 

(2) 4 of a guinea +« of £1 + of u.+i of id. as the fraction of a 

guinea, and of £24. 3s. 

( 3 ) 4 of Rs.z. 8 a. + \ of 8 a as the fi action of Rs. 10. 8a. 

(4) *,, $ of A’j.3. 8a.+ 4 of Ri.z,. 4rt.-f, of A’t.io. 8a. as the fraction of 

Rs.i$. 8a., and of /fr.39. 8a. 

(5) tt of .£13. iar. 10 \d.-) of £1. 2 c 9^ as the fraction of £6. 

(6) Rs.7j — j of Afr.7 as the fraction of A^.103. 5a. 4/. 

(7) of < — of £1 - of it. > as the fi action of 27J. 

' ' It 1 , (120 * 48 J 

17 . Compare the values of.— 

(1) $ tV of £1, of a guinea and of a crown. 

(2) TT Of £l, TT of £1. i j. and i of 3s. g±d. 

(3) i of A’j.io, , r of A’t.io. 8a. and i of A*j. 7. 13a. 

(4) i of a maund, J of 14 sr. and £ of 3 sr. 6 ch. 

(5) 4 of 5 days, *■ of 20 hours, and \ of 59 mm. 

18 . What fraction of Rs.100 together with A’t. 36. 12a. is 
equivalent to Rs.32. 8a. ? 

19 . What fraction of 3 mds. 20 sr. together w ith 1 md. 9 sr. 
will give 42 mds. ? 

20 . What fraction of a ton added to of 2 cwt. will make it 
equal to 1 cwt. 2 qrs. 11 lbs. ? 

21 . What fraction of 2 tons 12 lbs. is the weight which being 
diminished by 1 cwt. 20 lbs. is equal to 1 cwt. 1 qr. 8 lbs. ? 

1 

22 . What fraction of A^.29. 12a. must be added to of (3* + 

4 t 

i$) of Rs 6. 9a. to make the sum equal to Rs. 32. 8a. ? 

23 . What fraction of a mile diminished by 39 yds. 1 ft. 9 in. is 
equal to 87 yds. 9 in. ? 

, 24 . What fraction of 2 lbs. 10 oz. Avoir, must be added to 1 lb. 

9 oz. Troy to give 3 lbs. 7 o/. 10 dwts. ? 

25 . What sum is that ] of \ of which is 4 of $ of Rs. 5. 10a. ? 

26 . What length is that of which is | of 74 of i 64 yards ? 

27 . What is the sum T iHtr of which is ( 444 *-io 44 + 9 A*^tW) 
of 8 /J.j and what fraction is if of tt of Rs, 6. 8a. ? 
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28 . What weight is the same fraction of 15 cwt. 2 qrs. 13 lbs. 
that/i. iij. lo&rf. is of £3. ioj. i\d. ? 


XIII. SIMPLIFICATION OF CONCRETE FRACTIONS. 




308 . It should be borne in mind what has already been saidl 
that when a concrete number is divided by another concrete numberr 
of the same kind, the quotient is an abstract nunibsir* 

„ , of ii of A’i.37. 6 a. iV of t6 cwt. 3 qrs. 

Ex. 1. Simplify T —*-- , - ' x —-7—7zr -—■ • 

r 3 Rs 65. 6 a. 6 p. 41 cwt. 3$ qrs. 

xlir rrrnlt t of t of Rs 37 1 i t'V of 67 qrs. 4 of j of 
The result- A , j6 yr. - * -i^r^" - i**. 

ic_of f>7__ /6 x 7 X299 32 \ 725x67 2% 

*r ~ V 7 x 4 x 8 x io 53 / \ 16 335 / 

= 5 X H = I H *<4Wf. 

F..x. 2. Simplify g- £* of of .3 days 3 hrs. 

The result = Xg of ^ «C i 3 i days= (« x ^ of 

( 2114 io\ ,.105 . 05 2*134 x jo 105 . 

— J 3 X ) of 3 days-— 73 - x x * - 3 days 

5 77/ % 3 X 57 5 X 77 8 

-= -x x davs = “^ 2 — days=404 1 days —404 days 4 hrs. Am. 

9 7 O U mm i 


Examples LXXXV. 

Simplify the following 


1 . It ofof '—.y- of 3 days 2 hrs - a ^ of 3 mds. 32 sr. 

3 ‘ft* 8oz - 18 dwts - 0 f 5 r. iid 4 . 7 * 5 'of 8po. Ift. 4in. 
1 tfo. o oz. 10 dwts. u 3 T II tbs. 8 oz. r 

r ' S \ lad t f of 71 In r °f *»•* days. 

£1 i8j. 6d. 5 yds. ft. 


5 . 

& 

7 


—of ^V" of ' 42 i dS ; °\f~ °f '3 daVs 3hts. 
— 1^ of ^»2. 17^* 2 yds. 1 tit It* 1 * 


7 tons 13 cwt. 1} q rs. 14 lbs. ^ £15. 10s. 6 Id. 

15 cwt. 3 qrs. 7 lbs. 12 oz. 8$. 9 d. 

Sk £ l0 ‘ 17s ' && 4. 5 years 73 days Vi'j. 4 * 6a. 8 p. ; 

^19. 6r. 8<£ 18 hrs. 40 min. A'j.5. 8<a. 
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9 (^ 2tt__ of u\ of if:.5'£ of iiLiin- 

\2* Of 34 * 3J of 7 t / 4 -y- 7 '* 5 ft- 5 in- 

of 24 weeks 4 days I9hrs 

10 . Reduce of ~ t0ns 4 CWt ‘- to a complex fraction 

^5. 6j. 8 <A 5 tons locwt r 

having 124 for its numerator, and also to a complex fraction having 

5.4 for its denominator. 

XIV. MISCELLANEOUS PROPOSITIONS. 

(On Vulgar Fractions.) 

309 . The Unitary Method. We have in Art. 171 given an 
outline of this method and treated it in the case of integers. We 
now propose to extend the method to fractional quantities. The 
following solutions, we hope, will serve as a guide to the students. 

If the value, weight, length, Sil. of one thing be given, the 
value, weight, length, &c of any number of them (whetliei 
integral ox fractional ox mixed) may always be found by Multipli¬ 
cation ; and conversely , if the \aluc, weight, length, &c. of any 
number of things (whether integral or Jraitional or mixed ) be 
given, the value, weight, length, &c. of one of them may always 
be found by Division. 

Ex. j. If a yard of lace cost Re. 1. 6a. 6/., what will 7 yds. 
4 in. cost ? 

Here, Re.i. 6a. 6f.=*Rs.i\j ; and 7 yds. 4 m. = 7iy yds. 

The cost of 1 yaid==i?.f.i l ra J 

the cost of yds.= 7 ?j.i}i x7*=AY4i x V =AYiq . A ns 

Ex. 2, If the cost of 204 yds. of cloth be AY 173. 5 a. 4 p. y find 
the cost per yard of the same quality. 

The cost per yard —Rs. 173. 5 a. 4 f. -s- 20 4 , — — $ 

—Re. 1. io<*. 80 . x 5 = AY8. 5 a. 40. Ans . 

Ex. j. If 3! Ibs. of tea cost AY7. ion., how much can I buy for 
Rs. 41. 15 a. ? 

Here, Rs.7. ioa. = Rs.Jl ; and AY41. 15a.—AY414;!. 

The cost of 3 % H>s.»AY7£ ; 

the cost of 1 lb.» AY7 £ -j- 33=AY( V x tV) ; 
the reqd. no. of lbs. ~ AY41 -i- AY( V Xtt) 

*^x,*rxV* W«i8A- Ans. 

Ex. 4. if £ of an estate be worth Rs.2200, find the value of 
of it. * 

$ of the estate is worth AY22oo ; 
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the whole estate is woith A'r.2200-»-4 = Ajr.3300 ; 

7* 1 of the estate is worth A\s.3300 x T ' t — Es.goo. Arts. 

* mmmmMmmrnm. 

Ex. j. A peison, possessed of ;?ths of a coal mine, sells *thx. 
of his share for £2000 ; what is the whole mine worth ? 

Here, the part sold* | of ’of the whole mine —Vb of the mine. 
The cost of T V of the mine ^2000 ; 

the cost of the whole mine=^2000 x V’ -=. 4 x ,£20000 

= £6666. 13J. 4 d . A ns. 

Ex. 6. Express 4 of 1 , of a mile in terms of a metre, supposing 
32 metres =-35 yards. 

35 yards = 32 metres ; 1 yard-(32 —35) metres ; 

\ of i£ of a mile = (i x 1 * x 1760) yds. 

=--(4 x 7 x 1760x32 — 35) metres 
— 1 metres= 166847 metres. 

Ex. 7. If 5 men or 7 women can do a piece of work in 37 days 
in what tune will 7 men and 5 women do the same piece of work? 

The work of 5 men = that of 7 women ; 
the work of 1 man —that of \ Women, 

• the work of 7 men = that of 4 ‘' women ; 

the work of 7 men+ 5 women = that of (V+5) women 

= that of '•* women. 

Now f , 7 women do the woik in 37 days, 

1 woman does the woik in (37 x7) days, 

V women do.m (37 x 7— " 4 ) days. 

Hence the required lime—37 x 7 x days= 17I days. Ans, 

Ex. S. If the six-penny loaf weigh 44 tbs. when wheat is 6 s 
9 d. a bushel, what is the price of wheat per bushel when the same- 
loaf weighs 34 lbs. ? 

The loaf weighs 41 ibs. when wheat is 6*r. a bus. ; 

/. 1 lb.(6|X44 )j- a bus. ; 

/. 3 1 lbs.(64 x 4f + 3$)** a bus* 

Hence the required price = V x V x ^s.—gs. Am. 

Ex. 9. If 1000 men have provisions for 85 days, and if after 
17 days, 150 of the men go away, find how long the remaining; 
provisions w dl serve the number left. 

Here 85 — 17*»*68 ; and 1000—150=850. 

After 17 days, 1000 men have provisions for 68 days. 

10 men . for (68 x 100) days. 

850 men .* for (68 x ioo+8$y <ky», 

or 80 days. Am. 
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Ex. 10. If the cost of maintaining a family be 50 a month, 
when rice is 12 seers a rupee, and Rs. 48 when rice is r 14 seers a 
rupee ; what will be the cost when rice is 16 seers a rupee ? 

The price of 1 sr. is first 1 educed from Re. to AV. T V and 
lastly to Re.-yg. 

Now, r\r ~ T4 — az and Y*i — = 4V > also 50 — 4 & — 2. 

Since a reduction of AV. h ’ T 111 price causes a diff. of Rs.2 m expenses 

.*. of Re.i . Rs. (2x84). 

• r>„ 1 Pr 2X 84 

9 m m* ••• 01 i\e. 1 fj ••• #!••«•••••*•*• 

or A’.r.3. . 

ifence the required expenses — (Rs. 50 - AV.3. 8 a.)-= Rs.46. 8a. Ans. 


Examples LXXXVI. 

1 . Find the value of 5? yds. of silk, when 34 yds. cost A\s.2i. 14a. 

2 . If 124 articles cost A\i.26. 3a. 4 / 5 ., how many can be bought 

•for A’j.ii;. 3 a. 8 / 5 .? , 

3 . If 3 cwt. 3 qrs. 21 lbs. 12I 02. cost £4 8v. 9 <?., what is the 
price per cwt. ? 

4 . If a silver cup weighing 20 oz. 19 dwts. 2-n grs. cost Rs.57. 
10a., what is the price per o/. ? 

5 . If 44 oz. of tea cost 8 is., what will 30? lbs. cost ? 

6. If rV of a lottery ticket cost ^4. 10s.. what is the price of 
! of a ticket ? 

7 . The owner of -jV of a ship sold t 't of 4 , of his share for 

2 1 

£l'2$~r ; what would of 4 of it cost, at the same rate ? 

4 * 

8. Express a degree of 694 miles in metres, where 32 metres 
are equal to 35 yards. 

9 - If the sum paid for 247 bottles of wine amount, together 
with the duty, to AV.774. 7a. 2/5. ; and the duty on each bottle be 4th 
,part of its original cost; what is the duty per bottle ? 

10 . If the rent of 39 ac. 2 ro. 20p0.be Aj.1485. 15a., what is 
the rent of 6 acres ? 

11 . If 4 of a ship be worth Rs.$ 65. 5 a., what share of it will 
cost Rs. 1252. 8 a. ? 

12 . A ship is worth Rs. 160000 and a person possessed of r * 
of it, sells 4 of his share i*what share has he remaining, and what is 

13 . A party having a bill to pay of Aj.123. ga., one of them 
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pays for himself and three friends* the sum of A’j. 54. 14a. 8 \p .; how 
many were there ? 

14 . If 7 men or 11 women can finish a piece of work in 17,days, 
how many days will it take 11 men and 7 women to finish it ? 

15 . It 74 men had piovisions for 35 days, and if after 5 days, 
20 men were sent away; how long will the piovisions last the 
lemammg men ? 

16 . If 6 men or 10 women can do a piece of work in 12 days, 
m what time will 5 men and 7 women do a piece of work twice as 
great ? 

17 . If 3* tons of goods aie tinned 49 miles for Rs. 19. 6a., 
how far ought 26 tons 5 cm. to be earned foi the same money ? 

18 If 22{ cwt. be earned 20 miles foi Ai.5. 7a., what weight 
tan be carried the same distance for Rs.14. 8 a. ? 

19 . The four-penny loaf weighs 1 11 >. 15^ 07., when wheat is at 
7s. nd. per bushel; find what its weight should be when wheat is 
it 7.F. i?d. per bushel. 

20 . A fortress is piovisioned foi 3 wrecks at the rate of i5ch. 
.1 day for each man ; if onl> io£ ch. be sei,\ed out daily to each man, 
how long can the place hold out ? 

21 . A borrowed of B Ac 1752 8<? foi 102 days, and afteiwards 
.could return the favour by lending B the sum of AV.2103 ; for how 
long should he lend it ? 

22 A besieged town, containing 22400 inhabitants, has provi¬ 
sions to last 3 weeks ; how many must be sent away that they may 
be able to hold out 7 weeks ? 

23 . If the two-anna loaf weighs 4ch., when wheat is Rs.$. 6 a. 
a maund ; what would be the price of wheat per maund when the 
same loaf weighs 3 ch. ? 

24 . When rice is Rs 3 a maund, how many people can be 
fed for the same sum that would feed 90 people when rice is Rs. 2. 
8 a. a maund ? 

25 . If 2000 men have provisions for 95 days, and if after 
15 days 400 men go away, find how long the remaining provisions 
will serve the dumber left. 

28 . The monthly expenditure of a shop in oil is Rs.40. 84. 
when oil is sold at 3ft seers a rupee ; w r hat will it amount to when the 
price of oil has risen to 4 a. 1 op. per seer ? 

27 . A piece of cloth, measured with a yard measure which is 

t of an inch too short, appears to be io£ yards long; what is its 
true length ? t 

28 . The expenses of a family when rice is sold at 20 ttMUtiS fc 
rupee are Rs. so a month ; when rice is sold at 25 seers a ittypi the 
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expenses are A^.48 a month ; what will they be when rice is sold 
at 30 seers a rupee ? 


310 . Bankruptcy or Insolvency. 

• insolvent, when the 

money that he owes is more than that which he has in his possession 
What he owes is called his liabilities or debts ; his pioperty 01 
what he possesses is called his effects or assets. He is the 
debtor ; those to whom he owes anything are his creditors 
The amount paid by banki upts is generally reckoned at so much in 
the rupee or pound, called a dividend, and each creditor recci\es 
the same fraction of the assets that the money due to him is of the 
bankrupt’s whole debts. 

Thus, if the assets amount to -i of the debts, each creditoi 
receives 4 of a rupee for each rupee clue to him ; and the bankrupt 
is said to pay a dividend of ion-. 8 p. in the mpec. 

Book-debts are moneys which other men owe to the bank 
nipt ; they arc, therefoie, considered a pait of his assets. Book 
debts may be good or bad, as the whole or part can be recovered 
or realized. 


Ex. /. A bankrupt’s estates amount to Rs.yj 80 and his debts J 
to i^j.5040; how much can he pay in the rupee ? 

On Rs. 5040 he can pay A’j.3780 ; 

in one rupee he can pay AV.fo $ 1 } or Re.4. 

Hence he can pay Re A or 12a. A ns. 

Ex. 2. A bankrupt’s debts amount to Rs.yz^ and he can pay 
50, 4^. in the rupee ; find the amount of his assets. 

On every rupee of debts he can pay 5 or Re.\ ; 

* on A’5.324 o of debts.} xA’j.324o ; 

Hence assets = \ x Rs 3240== Rs.io&o. Atis. 

Ex. 3. A bankrupt can pay 10a. in the rupee ; had he 
£1.4250 more he could have paid 12a. in the rupee. Find the 
amount of his debts and assets. 


« • 
♦ 


Here, 12a.- 10a. 8 /. = i a. 4 p.*=Re.*S. 

He could have paid Re.. j\ s more on Re. 1 of his de&ts ; 
he could have paid Re. 1 more on Rs. 12 of his debts. 

....£1.4250.7 Ti.i 2 X4250 of his debts. 

Hence his debts=£1.12 x 42 50= Rs. 51000 ; *1 

jr also his assets «= 10a. Sp. x 51000=/?! . 34000. j Ans ' 

Ex. 4. A creditor receives on a debt of ^296 a dividend of 
4 J* id the £, and he receives a further dividend of 3 s. 9 d. in the 
jftttpon the deficiency ; find how much the creditor receives in all. 
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The first payment = £( 12^ — 20) or £^§ on £1 of debt; 
the deficiency=£(1 - or £#;j on £1 of debt. 

\lso the second payment = £($1 — 20) or £ T V on £1 of deficioncy ; 
the second payment = £ T \ x 01 £n’ \> on ^1 of debt, 
first payment + second payment = £()<, + jV<t) on £1 of debt 

— %o on £1 of debt 

Now, m £1 of debt the cicditor leceives ££ 2 & > 

in £296 of debt . £2 11 x 296. 

Henc^thc cieditor leceives £l x 296 =£203 16 s. 2d . A ns. 

tTj. A bankrupt has book-debts equal in amount to his 
liabilities but on £3000 of them lie can only reco\ei 6 s. 8A, in the 
£, and the expenses of the bankiuptcy aie £ 5 foi every £ioq of the 
book-debts , if he pay 1 $s. in the £, what is the amount of his 
liabilities •* 

As he can lecovei 6 s 8 d 01 £± in the £ t he recoveis £\ X3000 
or £1000 out of £3000 ; therefore his low amounts to £2000 ,Again, 
hepays£5fot ,£100, 01 is in the £ foi expenses. Ihcrefoie he 
rccouns (15 1 )a or i6j in the £, and his loss per £=4 s. 01 £\. 

Now, £\ is tlie loss on £\ of liabilities. 

£ 1 . £5 . . 

£2000 .. .£5x2000..... 

lienee liabihties = £5 x 2000 =» £10000. Ans. 

Examples LXXXVII. 

1 . A bankrupt’s estates amount to Its 950 and his debts to 
Its 1200 ; how much can he pay 111 the rupee ? 

2 . A bankrupts debts amount to £5069. 10s , and he can pay 
14J. 1 \\d. m the £ ; find the taluc of his assets. 

3 A bankiupt’s debts amount to Us 35000, and his assets to 
Its. 13708. 5«. 4 p ; find how much his estate will pay m the rupee. 

4 . A bankrupt’s effects amount to ^j.1980, and he pays his 
creditors 13a. 4 p. in the rupee ; what do his debts amount to? 

5 . A bankrupt’s debts amount to ^.53422 8 a. and his creditors 
lose ifa. 17362. 5 a .; find how much in the mpeethe bankrupt pays. 

6 . A bankrupt owes A Its 5156. 4#., JS AV.4070 and C Ar.2933. 
5 a. 4 p .; his estate is worth Ks. 9119. 11 a., how much can he pay m 
the rupee, and what will A, B and C each receive ? 

7 . A bankrupt owes Aj.9000 to his three creditors» awThis 
whole property amounts to Ks .6750 * ,the claims of .pnSjh 
creditors are m.i2$o and Rs 3750 respectively } what awp imM 
remaining creditor receive for hi# dividend ? 
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& A creditor received 16s. 3 d, in the £, and thereby lost ^135. 
1 Of. ; how much was due to him ? 

* 9 . A bankrupt's debts amount to ,£1700, and his assets to 
/too. i5f.; after paying costs his creditors receive 5J. 9 d in thp £ , 
find the amount of the costs. ■ 

J 10 . A bankrupt has good debts to the amount of ^456. i8j. 
/id., and the following bad debts, £360. 7 s. 10 d., £ 120. i3f. and 
£* 9 - i8f. for which he receives respectively 4, 5 and 9 shillings 
in the £ ; his own liabilities amount to ,£3408. I2f. ; how much can 
he pay in the £ ? 

v 11 . A creditor received on a debt of Rs. 3600 a dividend of 
9 a. lop. in the rupee ; and a further dividend of 6 a. 8/. upon the 
remainder. What did he receive altogether ? 

12 . A bankrupt can pay I2j. 4 d in the £ : if his assets were 
^4205 more, he could pay 15 s-. 8rf. in the £. Find his debts and 
assets. 

*«* 13 . A bankrupt has book-debts equal in amount to his liabili 
ties ; but on Rs. 8640 of such debts he can recover only 8 a. tp. in the 
frupce, and on Rs. 6300 only 5 a. 3 \p. in the rupee. After allowing 
Rs.fb$4-. 11 a. for the expanses of bankiuptcy, he finds he can pa^ 
his creditors 12 a. in the rupee. Find the total amount of his debts. 

14 . A bankrupt pays ^5850 on the whole liabilities, at the 
rate of 13J. 6 d. m the £ on half his debts and 15J. 9 d in the £ on 
the other half; find the amount of his debts. 

15 . A bankrupt can pay 11a. in the rupee; had he /fa.25 50 
more, he could have paid 14a. in the rupee. Find the amount of 
his debts and assets. 

J 16 . A bankrupt has book-debts equal in amount to his 
inabilities ; but on j£6ooo of them he can only recover 13J. 4 d. m 
the pound, and the expenses of the bankruptcy are £3 on every 
£100 on the book-debts ; if he pay 13J. in the pound, what is the 
amount of bis liabilities ? 


311. Incomes. Taxes and Bates. 

Proceed as in the following Examples. 

Ex. /. If the income-tax be at the rate of Ap. in the rupee,, 
and a man has to pay /fa. 13. 6 a. 8 p., what is the amount of his 
income ? 

Here, /fa. 13. 6 a. 8/.®=/fa.i3TV 

He pays Re.jyj or Re.j-g income-tax on every Re.i of income ; 
he pays Re. 1 income-tax on every /fa.48 of income ; 

„tj \ ./fr,4$X 13A . ; 

1 Hence income required** Rs .48 x Vr ~i fo644. Am, 
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Ex. 2. After paying an income-tax of 8 \p. in the rupee, a man 
has Rs.y 283. $a. 4 p. left; find his gross income. 

Here, Re. \ - %p. — i$a. 4 p.=ReA$\ and Rs.y 283. 5#.* 4^.= 
Rs.72%&. 

Since Rt.ji is left out of Rc. 1 of income ; 

a . Rc. 1.... 

.ffj.7283}.x 7283^. 

Hence income required — Rs.{ \ x - = Rs. yixso. Ans. 

Ex. 3. Find a man’s gioss rental, if after paying an income- 
tax of 6 d. in the £ on the whole, and 31. 6 d. in the £ on ^ofhi 4 ' 
rental, his net income is £2700. 

Tax on £± at 3J. 6d. = i x$2d. = 3\\d. 

total amount paid in taxes = (6+3r 1 i )rf. or 37^. in the £. 
he has (240- 37^) or 202$d., or left out of^r. 

Since is left out of £1 of gross income ; 


£2700 . £^^2700 . 

» Hence gross iental = ^|^ x2700 =* £3200. Ans. 

• * 

Ex. 4. When the income-tax is yd. in the £, a person has to 
pay ^63 less than when the tax was 1 id. in the £ ; find his income. 

On the diminution of tax from n d. to 7d. in the £ y the man has 
to pay 4 d. or £^ 01 £^ n less on £1. 

In every £■£$ less of income-tax the man has £1 ; 


£1 .-£ 6 ° 

£63 .£60x63 = £3780. Am 


Ex. 3. The rent of a man's house is £120 per annum. It ffi- 
assessed to the rates at i of this ; the poor-rate is 7s. 6d. in the £, 
the paving rate is 1 ?. 9 d n and the church rate 4 d. ; how much does, 
he pay altogether for his residence ? 

Assessed value=£ of £120=£80. 

Amount of rates on £1 is (7s. 6d. 4- is. gd.+^tf.)=gs. yd. 
rates on £80 is 9 s. yd x 80=^38. 6s. 8 d. 

Hence the annual cost of the house=^120+^38. 6s. 8d. 

— £158. 6s, 8 d. Am 

Examples LXXXVIil. 

' * 

1 . -A man pays an income-tax of Rs£> 3 > l 4 a * Si A At 6f 

7 p. in the rupee i find his income. 
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% How much will a poor-rate" of 2 s. %d. in the £ produce in a 
parish in which the whole property is rated at ^4736. 5s. ? 

3 . *A person after paying yfi. in the rupee for income-tax has 
jfr.346. 14 a. left. What was his gross income ? 

4. After paying an income-tax of 3 d. in the £, a person has a 
net income of 4590. ior. 6 d .; find his gross income. .* 

6. Find a man’s gross rental if after paying an income-tax of 
8 d in the £ on the whole, and 2 s. td in the* £ on two-thirds of his 
■rental, he has a net income of £398. 16 s. 6d. 

6. After deducting 4/*. in the rupee for income-tax and t, 1 - of the 
value of the whole estate for collecting expenses, the value of the 
remainder is Rs.11270 ; what is the value of the whole estate ? 


7 . The net rental of an estate, after deducting yd. in the £ for 
income-tax and of the remainder for cost of collecting, is ^959. 

8d ; find the gross rental. 

8 . A reduction in the income tax diminishes a tax which is 
Jfjpl 5 when the tax is 8 pies in the rupee by A*i. 3. 12 a. ; what is the 

j*rnitlished rate of tax in the rupee ? * 

" ‘" ft . I hire a house at £90 a year, which is assessed iif the rate¬ 
book at £ths of its rent ;.l agree to pay the rates upon it* 3 
ppor-rates of 9 d, 10 d. and is. 2d. respectively in the £, a church rate 
-of 8 d. in the £, and a paving rate of is. yd. in the £ : what is the 
>le annual cost of the house ? 


r 


10. A man allows his agent \ of one anna m the rupee on his 
gross incorite for the expense of collecting his rents. He spends 
J of bis net income in assuring his own life, andjthis part of his 
income is in consequence exempt from income-tax. The income-tax 
WW in the rupee, and his income-tax amounting to /fa.389. 8 a., 
fell tits gross income. 

/ tx A man pays a house-rate of is. 6d. per £ on his rtental ; a 
^nfef-rate of is. per £ ; a poor-rate of is. 1 old per £. If the rent 
tefti teles amount to ^85. 6 s. 3 d, what is the rent ? 

12. An occupier pays house-rate of 3a., , police-rate of g>p., 
water-rate of 2a. bp* and a lighting-rate of 1 a. 9/. in the rupee. If 
the red; and rates amount to AV.1440, what is the assessed annual 
value of the house ? 

u » The income-tax having been raised to iod K in the pound, 
AtejM* has foJ>ay £4 5- ion 6 d. more than when it Whs yd. in the 
ftetod. F*pd his income.' 
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Proceed as follows:— • • 

Ex. i. A post has \ of its length in the mud, J in water and 
io ft. above the water. Find its whole length. * 

Let unity or i represent the length of the post. 

Then the part in the mud=}, ") Now, J + J = fa 

and.water= \ the part above water= I — fa 

Hence, by question, of the post= io ft. 

the length of the post= io ft. x 1 j 8 = 24 ft. Am . 

Ex. j. One-half of the trees in an orchard are apple trees, one- 
fourth are pear trees, one-sixth plum tiees, and there are 50 cherry 
trees ; what number of trees does it contain ? 

Representing the number of trees in the orchard by the unit or 
1, we have 

|=number of apple trees ; i + i + i = ii. 

} — number of pear trees ; . a + * V 2“ \ „ , 

: , . , . . the no. of other trees= 1 — lit— fa 

l =number of plum trees ; J 1- is 

Hence, by (Jtiestion, J., of the whole no. of trees=50, 
the whole no. of tiees=5ox 12= 600 . Am. 

Ex. j. After paying away one-half of a sum of money, and 
then J of what was left, /fa. 5. 4 a. remained ; what was the sum? 

Let 1 represent the sum of money 

Then ^ of the suin=i, the first paid-up part; 

1 - A = .lemaining.; 

Again } of } = fa the second paid-up.; 

a~i :> o = ?.».remaining.; 

Hence, by question, I, of the sum =/fa. 5. 4 a. 
the whole sum =/fa. 5. 4 a. x 5 = Afa .26. 4 a. Am. 

5 io* 

Ex. 4. A met two beggais, D and C ; and having ~ of ~ #f 
77 

540 a moi( ^ ore °f 2 7s. m his pocket, gave t of } of it to B and £ 


of the remainder to C; what did each receive ? 

A had at first *7, of 77 of of 27#. 
f • 3 * 54° 


_ 40 x 7 of 71X2 -77X27 
30x11 ° f 7x15° 540 ' ^ 

B received f of J of 

and A had afterwards 
♦*, C received £ of 64 

1 ^ ■■PBBOppipip 
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Ex j A pei son left of hisppioperty to his elder son and ^ 
of the remainder to his youngci son and the rest to his widow The 
elder spn received j£io 2Q i6r 4 d more than the younger ; how 
much aid the widow receive * 

Let I repiesent the whole propeity 

Then the eldei son rectned and the part left is (1 — 1 7 8 ) = ^ 
The younger son received , 7 H of H —and the pait left is 

the widow’s share is \ \ of die propeit) 

The sons’ shares diflfei by / h — { ~ t — } 4 / 4 of the whole 
Hence, by question, , l / 4 of the whole estate = ^1029 i6j 41/ 
the whole estate =-,£1029 161 4^ x V* 

— ^2i or 4^x324=^0809 8 j 
/. the widow’s shaie =^6809 8.r x V}~;£ 21 os 4<fxi2i 

s =;£ 2 543 or 4 d A?is 


Ex 6 Gunpowdei being composed of nitre 15 paits, charcoal 
3 parts, and sulphur 2 parts , find how much of each is required for 
18 maunds of powde r 

1 he whole numbei of pai ts - (15 + 3+2)=30 

/, of every 20 pirts, {' or J is nitre, / is chircoal, 
yi or to is sulpliui 

Hence, required nitre = { of 18 mds = 13 mds 20 sr ^ 


charcoal = / r of 18 mds -= 2 mds 28 sr 
sulphur =-Vff of 18 mds = 1 met \i si 

"it 


A ns 


Examples LXXXIX. 


1 Afjtgtyb detaching and H of a company of soldiers, the 
general had lx#b left, required his original force 

2 If a persoh lay out 6 of his income m board and lodging, 1 
in clothes and save Rs 600 a year, what is his income >* 


3 What is the capacity of a \essel, out of which when a third 

of it ts empty, 35 gallons being drawn, there remains | of the whole 
content? * 

4 fn an orchard, $ are apple trees, peach trees, i pear trees, 
axtd the remainder which is 38, cherry trees How many trees are 
there m the orchard ? 

$ /Lfter taking out of 4 purse & of its contents, 4 of the remain¬ 
der was found to be R&& tint, 8p ; what sum did it contain at first ? 

If 44 of an cetajftbe left to the elder and the remainder to 
younger of two duram, and the difference of their legacies be 
**$o \ dad the value of the estate, 
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7 . Of a field } is meadow* g is arable and the remainder is 
i ac. 3 ro. 26 po. ; find the quantities of meadow and arable land. 

8. A had at fiist £1. 8 s. ; and Z?, when he had paid 2 J , of £1. 

iij. 6 d. to A, found that he had lemaining *V of what A then had : 
what had B at first ? 

9 . A man pays away \ of his money, then V of what remains, 
and then \ of the second remainder ; after which he has ys. 6 d. left ; 
how much had he at first ? 

10 . A post is divided into 4 parts ; the first part is 4 of the 
whole length, the second part is of the first, the third 4 of the 
second, and the fourth is 2 yds. 1 ft. 4 m. ; find the length of the post 

11 . Out of A’j. 43. 12rt., \ is paid to A and 4 to B; after this 
t T of the remainder is paid to A and the rest to B ; find the sums 
respectively received by A and B. 

12 . A gentleman left his eldest son 4 of his money, to the 
younger £ of the remainder, and the rest to his wife ; upon dividing 
the money, it Was found that the eldest son had ifa.7500 more than 
the younger ; how much was left to each ? 

13 . A and B have A’r 18 and R$A2 respectively; and if A 

I M t « l 

gives B * of the difference of —^ of their respective sums, and 
4* 1 31 

4 of 24 of A's present sum be added to 4-5 of 1 of B* s, C s money 
will be 1 } of this sum ; find it. 

14 . A person had a legacy left to him, which he thus divided 
amongst 3 chanties. To one he gave T V, to the second 4 of th$ 
remainder, and to the third * of what now remained ; and he then 
had A\y. 1500 left. Find the amount of the legacy, and how much 
was given to eac h charity. 

15 . What number is that of which the fourth, fifth and sixth 
parts together exceed the half of the numbei by 112 ? 

16 . A person making his will, gave to one child 45 of hip 
estate, and the rest to another. When these legacies came to lie 
paid, the one turned out to be ,£1200 more than the other ; what dlfl 
the testator die worth ? 

17 . A> B and C rent a pasture for Rs.^oo. A puts in 8 cattle, 
B 9 and C 11 ; how much should each pay for his share ? 

18 . A person dies worth Rs. 100000, and leaves 4 of His 
property to his wife, $ to his son, and the rest to his daughter. The 
wife at her death leaves f of her legacy to the son, and Jthe.cest to 
the daughter ; but the son adds his fortune to his sister's and tribes 
her 4 of the whole. How much k will sister g*$n by tfcfjk, and 
what fraction will her gain be of the whole ? 
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313. Pipes and Cisterns. 

If one or more pipes fill or empty a cistern in 8 min., they fill 
or empty ?,th of it per min. : and conversely y if they fill or empty 
«th of it per min., they fill or empty the whole in 8 min. Similarly, 


if they fill or empty a cistern in 5* hours, they fill or empty or ft of 

. 5t 

it in i hr. ; and conversely , if they fill or empty -ft of it per hour, 
they will fill or empty the cistern in (i ft) or 5 1 hrs. 


Ex . i. Two pipes can separately fill a cistern in io and 15 
minutes. If both the pipes are opened, how soon will the cistern 


be filled ? 


The first pipe fills ft of the cistern in 1 mm. 

.second.ft. 

both the pipes fill (ft+ft) ° r 1 of the cistern in 1 min. 
Hence they fill the cistern in (1 J) mm. ■= 6 min. Am. 


Ex. 2. Pipes A and B can fill a cistern in 3 min. and 5 min. 
respectively, and C can empty it in 7} min. In what time will the 
cistern be filled when A , B and C are all turned on ? 

The first pipe fills* in 1 mm. \ of the cistern ; 

... second. \ . ; 

The third pipe empties in t min. (1 —7\) or ft of the cistern ; 
with all open, ft) or \ of the cistern is filled in 1 min. 

Hence the cistern will be filled in (1 — \) min. = 2j min. A ns. 

Ex. 3. Two taps take 4 hours and 6 hours respectively to fill a 
cistern. When the waste pipe is left open along with the two taps, 
the cistern is filled in 24 hours. In what time does the waste pipe 
empty the cistern ? 

The first tap fills * of the cistern in 1 hour. 

... second.I. 

The three together fill ft. 

the waste pipe empties (i+£-ft) or £ of the cistern m 1 hour. 
Hence, the waste pipe will empty the cistern in (1 -*-£) = 24 hrs. Ans. 

Ex. 4. A cistern which would be filled in 8 hours requires 
2 hours more to be filled, owing to a leak in the bottom. If the 
cistern is full, in what time will the leak empty it ? 

Had there been no leak, J of the cistern would have been filled 
. in I hr.; but the leak allows only ft to be filled in 1 hour. 

«\ (£-ft) or ft of the cistern is emptied by the leak in 1 hour. 
Therefore the leak inquires 1 ft) or hours to empty the 
cistern. Am* 

l 4 
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Examples XC. 

1 . Two taps, A and fill a cistern in io and 20 hours ^espec- 
vely. In what time will they fill it together ? 

2 . A cistern is filled by two taps in 10 and 15 hours respectively, 
and is emptied by a tap, C, in 8 hours. If all the three taps are 
open, in what time will the cistern be filled ? 

3 . A cistern is fed by a spout which can fill it in 3 hrs. How 
long would it take to fill it, if the cistern has a leak which would 
empty, when full, in 17 hrs. ? 

4 . Two pipes together can fill a cistern in 8 min., .and one of 
them alone in 24 min How long would the other alone take ? 

5 . A cistern has three pipes connected with it, two to supply 

and one to draw off. The first alone can fill i ’of the cistern m 
3 hours, and the second hours ; the third can empty $ of the 

cistern in 5 hours. If all the pipes be opened together at once, 
when will the cistern be full ? 

6. A cistern is filled by two spouts in 20 and 24 minutes respec¬ 
tively, and emptied by a lap in 30 minutes ; what portion of it will 

be filled in 15 minutes when they are all left open together ? 

^ > 

7 . p A cistern has three pipes A , B and C ; A and B can fill 
it in 3’and 4 hours respectively, and C can empty it in 1 hour ; if 
these pipes be opened 111 order at 1, 2 and 3 o’clock, when will the 
cistern be empty ? 

8. A cistern is provided with three spouts A, B and C. A 
can fill it in 30 minutes, B in 40 and C can empty it in 2 hours. If 
A , B and Cbc opened successively for a minute each, in what time 
will the cistern be filled , and liow much of the content of the 
cistern will have passed out by C ? 

9 . A cistern can be filled by three pipes ; by the first in 
10 hours, by the second in 9, and by the third m 8 hours. It is 
supplied by the first pipe tdl \ of it is full, then the second is also 
turned on till it becomes half full, and then all three begin to run. 
How long would it take to fill the cistern ? 

10 . A tank can be filled by one pipe in 6 min., and by a second 
in 5 min., there is also a tap by which the tank can be emptied. If 
the tank be empty at first, and the pipes and tap be all left open, 
the tank is filled m 3 min. If the pipes are then closed, in what 
time will the tank be emptied by the tap ? 

11 . A cistern can be filled by two pipes, A, B in 4 and 5 min, 
respectively and emptied by C in 144 seconds. B is opened 2 mim 
after A, C is opened 1 min. after B. The cistern contains 361 gallons 
just before C is opened In what time will it be filled or emptied 
after the opening of C and how many gallbffs will go out by C? 

. 12 . Three taps, A, B and ( 7 , can fill a cistern, A by itself in 
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24 min., B in 10 mm., and C in 27 mm. They are all turned on at 
once, but after 4’ min. B and C are turned off. How much longer 
will A by itself take then to fill the ustern ? 


314. Time and Work. The following points (if remember¬ 
ed) witl greatly help students m solving problems concerning Time 
and Work. 

(1) If 1 man ran do a piece of work in a certain time, then in the 

same time 2 men will do fruit e as much, 3 men thrice as 
much, and so on. Conversely, if 3 men tan do a piece of 
work in a certain time, 1 man will do ’ of the work m the 
same time. 

(2) If one or more men can do a piece of w'oik m 6 days, they can 

do }, of the woik in 1 day ; so, if a piece of woik tan be done 
m 61 days, (1 -6}) o’* vVths of the woik can be done in 1 day ; 

• and conversely, if £th of a piece 1 of woik is done m 1 day, the 

whole woik can be done in 6 days ; so, also if ^ T ths of a piece 
of work can be done in 1 day, the whole w r ork will be done 
in (1 — tt) or 6* days. 

(3) If 5 men can do a.piece of work in 7 days, then they will do 

4th of the work in one day ; therefore r man will do \ x } = t t * 
of the work in 1 day, or the whole i/fork in 35 or ( 5 x 7 ) days. 

(4) If 1 man can do a piece of work in 5 days, then he will do !^th 

of the work in r day ; therefore 3 men will do *tlis of the 
work in 1 day, and therefore the whole work in (i-i-J)or 
(S-f-S) days. 

(5) If 1 man can do of a piece of work in 7 days, he can do 

% x 4 of it in 1 day, and therefore the whole work in 1 -s-( 2 , x|) 
or ( 7 -*-4) days. 

(6) If A can do 4 of a work in 1 day, and B \ in 1 day, then A and 

B together will do C. + i) or of the w’oik in 1 day, and 
therefore both will finish the work m (1 - ft) or 21 days. 

Ex. 1. A can do a piece of work in 5 days, B in 6 and C in 7 ; 
how much of it can they jointly do in 2 days, and how long will they 
take to do the whole work ? 

A can do 4 of the work in 1 day ; B can do 4 of the work in 
1 day ; C can do 4 - of the work m 1 day. 

A, B and C can jointly do ( 4 + 4 + 4 ) or of the work in 1 day. 

Hence, in 2 days they will do x 2 or i t 4 >, of the work. Ans. 

Also, they can jointly do the whole work in (1 ° r ij&f days. 

Ex. st. If A and iLjtogether can perform a piece of work in 10 
days, and A himself can do it in 18 days, what time will it take B 
do it alone ? 
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A and B can do the work in. 10 days ; 

they can do of the work in 1 day*; 

A can do the work in 18 days ; . 

he can do Vs of the woik in 1 day ; 

.. B can do (V a - ^) or £, of the whrk in 1 day ; 

Hence B can do the whole work in (1 r ,) or 22] days. Aits. 


^ x ' 3 • -d docs rir of a piece of work in 14 days ; he then calls 
m B, and they finish the work in 2 days ; how long would b take to 
do the whole work by himself ? 

A does of the work m 14 days ; 

he docs T 7„ or V<> of the work in 1 day ; 

, in 2 days, A doc c -/,-r or u, of the work. 

But (1 — T V) or of the wmk remains to be done ; 

B does (itf —t-,) or \ of the work in 2 days ; 

B can do Vu of the work daily, and 

B can do the whole work in (1 or 10 days. A ns. 

Ex. 4. If A and B can do a piece of work in 18 days, A and 
C in 12 days, and B and C in 9 days, find 'the time in which A , B 
and C can together finijtfi it, and also each working singly. 

A and B can do T V of the work in 1 day ; 

A and C. ..; 

B and C. . I .; 


/. 2 men like A+ 2 men like B +2 men like C can do (iV+tt + ib) 
or l of the work in 1 day ; 

/. A, B and C can do ? of the work in 1 day ; 

Hence they can jointly do the whole work in (1 J) or 8 days. Ans. 

Also A can do (* — ?) or V* of the work in 1 daj, and 

the whole work in 7^ days. 

B .(i~ tV) °r t 1 * of the work in 1 day, and 

the whole work in 24 days. 


C. .(i~tSr) or T V of the work in 1 day, and 

the whole work in 14% days. Ans. 

Ex. 5. 5 men or 10 women or 15 boys can do a piece of work 

in 16 days. In how many days will 2 men, 3 women and 4 boys do it ? 


Since 5 men can do the work in 16 days ; 

1 man will do the work in (16 x 5) days j 

1 man in one day will do the work ; 

3 16x5 
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2 men in one day will do -V—- or of the work ; 

IOX5 

^Similarly, 3 women 111 one day will do of the work ; 
t and 4 boys.of the work. 

2 men+3 women+4 boys in one dav will do UV + Tfs+tfo) 
•4r of the work. 

Hence, they will take (i — 4 Vn) or = 16^ days. Ans. 


Ex. 6. A and B can do a piece of work in 10 days, B and C 
in 15 days, and A and C in 25 days they all work at it together 
for 4 days ; A then leaves, and B and C go on together for 5 days, 
and then B leaves ; 111 how many days will C complete the work ? 


A and B can do T V of the work daily ; B and C X4 daily, and 
A and C daily ; .** 2 men like .<4+2 men like B +2 men like C 
can together do (to + tht + T'.) ° r tVo of the work daily, and 
A+B+C can do 3 J 0 \> of the work dail). Hence in 4 days, they 
do ( T Vff x 4) = 75 of the work. 

when A leaves, (1 — 40 or i* of the work remains to be done. 

Now, B and C\ together in 5 days, do ( x \j x 5) or ^ of the work. 

when B leaves, ( 4 t~ 0 or of the work remains to be done, 
and this work C finishes by himself. 

Again, C in one day can do ( T V„ -fo) or of the work. 1 
Hence, C finishes the work in Gj , '!-'--tud) or 4?, x 300=76 days. Ans. 

Ex. 7. If 10 excavators can dig 12 loads of earth in 16 hours, 
whilst 12 others can dig 9 loads in 15 houi s ; find the time in which 
they will jointly dig 100 loads. 


The first set of men can dig or \ load in 1 hour ; the second 
set Ts or 5 load in one hour. 

•\ they can jointly dig (4+3) or loads in 1 hour ; 
they can dig 1 load in (1 -r-^) or ifi, hour. 

Hence they can dig 100 loads in (§£ x 100) or 74^ hours. Ans m 

Ex. 8. A can do a piece of work in 10 days, if? in 9 days and C 
in 12 days. All begin together ; but A leaves after 4 days and B 
2 days before the work is done. How long did the work last ? 

A can do x \y of the work in i day ; B } in 1 day ; and C m 1 day. 

A in 4 days docs x 4 yy or x of the work. Now, C worked 2 days 
more than /?, and during that time did 1% or -& of the work. 

Therefore the work dbne by B and C together is (1 - or 
of the woik. Now, B and C in 1 day can do (&+^j) or of the 
work ; therefore they took ( x * - or £$ days=2^ days. 

Hencfc the whole time occupied=(2^+2) or 4^ days. Ans. 

Ex. p, If A can do as much work in 5 hours as B can do in 
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6 hours, or as C can do in 9 hours, how long will it take C to com¬ 
plete a piece of work, one-half of which has been done by A working 
12 hours and B 24 hours ? 

Since 5 hrs. work of A-<)hr$. work of C ; 

1 hr. of A = “ hrs. of C, or 12 hrs. of A = \ x 12 or 21 } hrs. of C ; 

Since 6 hrs. work of B— 9 hrs. work of C ; 

24 hrs. of i?=9X 4 or 36 hrs. of C. 

Hence 12 hrs. of A + 24 hrs. of Z?=(2i?, + 36) or 57 5 hrs. of C 

But 12 hrs. work of A+ 24 lus. of B—\ of the work ; 

C can finish the remaining half in 57% hrs. Ans. ^ 

Kx. 10. A is thric e, ja s jjQpd- a workman as B ; and together 
they finish £ of a work in 9 days. In how many days will it be done 
by each separately ? 

Since 3 days’ work of B= 1 day’s w'oik of A ; 

9 days’ work of B-~- 3 days’ woik of A 

9 days’ work of B + 9 days’ woik of A — 12 days’ work of A. 

But 9 days’ work of B+q days’ woik of A= \ of the work ; 

12 days’ work of A - ‘ of the woik, e.) 

. A can do ’ of the work in 12 days. 

Hence A does the whole woik in (12-*- \) or 20 days, ) 

and therefore B docs the whole woik in 3 X20 or 60 days. J 

Examples XCI. 

1 . A alone can do a piece* of work m x i days, and B alone can 
do it in 17 days . find how long they would take to do it together. 

2 . A , B and C can complete a piece of work m io, 12 and 15 
days respectively. How r long would it take them if they work 
together ? 

3 . A can finish a piece of work in 2| days, and B in 3! days ; if 
they work together wdiat part of the work will they finish in if days? 

4 A and B can do a piece of work in 12 clays : when C joins 
them they can do it in 9 days ; in what time can C do it working 
alone ? 

5 . A man alone can do a piece of work m 10 days which, if 
his son helps him, he can do m 6 days ; in what time would his son 
working alone do the work ? 

6. A can reap } of a field in 2} days, and B can reap | of it 

in 4-i days ; in what time could A and B working togmser reap 
the field ? » 

7 . If A and B can do a piece of work m 2(4 days, A and C in 
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16 days, and B and C in 12 days ; find the time in which A , B and C 
pm together finish it. 

8. A and B can do a piece of woik in 6 days which B and C 
can cb in 4 days, and A and C m 3 days. Find the time in which 
each can separately do it. 

9 . A and B can do a piece of work m 8 days, A and C in 
I 05 J days, and B and C in 9^ days ; in how many days can A alone 
jjto it ? 

10 . A , B and C can finish a piece of work in 12 hours, also 
A and B can do it m 16 liouis, and A and C in 18 hours ; what 
part of the whole work can B and C do in 9] liouis ? 

f* 11 . A , B and C can do a piece of woik together in 20 days, 
A alone can do it in 40 days, and B alone in 60 days. In what time 
can C alone do it ? 

jf 12 . A performs f of a piece of work in 13 days, and with the 
melp of B finishes it in 6 days In what tune could each of them 
do the piece of work separately ? 

13 . A can do 4 of a piece of woik in 4 hours, B can do £ of 
the remainder in r hour, and C can then finish it in 20 minutes ; 
in what time can A^ and C together do it ? 

14 A certain number of men mow 4 acres of grass in 3 hours,, 
and a certain number of others mow 8 acres in 5 hours ; how long 
will they be in mowing 11 acres, if all work together ? 

f 15 . A can mow 24 acres in 64 days, and B 2} acres in 54 
days ; they mow together a field of to acres ; how long will it take 
Aem to do it, and how many acres will each mow ? 

r 16 . A and B can do a piece of work in 4 days, working 6 
hours a day ; B and C can do it in 4 days, working 5 hours a day ; 
and A and C can do it in 4 days, working 4 hours a day. In how 
many days of 8 hours will each do it separately ? 

f 17 . A can do a piece of work in 27 days, A and B can do it in 
15 days j A works alone for 12 days, and A and C together for 5 days, 
and B finishes it in 7 days ; find in what time B and C together 
cpuld do it. 

f 18 . A dan do a piece of work in 27 days and J? in 15 days ; A 
•works at it alone for 12 days, B then works 5 days and afterwards C 
finishes it in 4 days ; in what time could C have done the whole work ? 

f 19 . A and B can do a piece of work, each, in 24 days ; A and 
1 B work together for 6 days, when B goes away and C works with A 
for 3 days, then B rejoins' them, and the work is finished in 2 days 
more. How long would it have taken A, B and C to do the piece of 
work, if they had all worked together ? 

can do a piece of work in 6 days and B in 9 days. They 
{aBegin together. But 2 flays before the completion of the work, A 
>#pves off. In how many days is the work finished ? 



MISCELLANEOUS PROPOSITIONS. 


235 


21. A is twice as good a workman as B ; and together they 
finish a work in 8 days. In how many days can it be done by each 
separately ? 

22. 8 men or 12 women or 16 children can do a piece of* work 
in 15 days. In how many days will 3 men, 4 women and 5 children 
do it ? 

* 23 . A is thrice as good a woikman as B. If the time taken by ( 

B to do a piece of work exceed that taken by A by 8 days, find in 
how many days each can do it. 

24 . A is twice as good a woikman as B and thrice as good as 
C. Working together for 10 days they can finish a work. They all 
begin together. But after working for 3 days A leaves off. After 

5 days more B also leaves off. In how many days more will C finish 
the work ? 

25 . A can do a piece of work in 10 days, B in 9 days and C in 

12 days. All begin together ; A leaves after 3] days, B leaves 

2* days before the work is done. How long did the work last ? 

26 . A man can do as much work in 3 days as a boy can do 
in 5. How long will a man take to finish a woik, l of which has 
been done by a boy in 8 days ? 

27 . If A in 2 days can do as much wojrk as C in 3 days, and 

B in 5 days aS much as C in 4 days ; what time will B require to 

execute a piece of work which A can accomplish m*6 weeks ? 

28 . If A can do as much work in 5 liouis as B can do in 

6 hours, or as C can do in 9 hours, how long will it take A to 
complete a piece of work, one-lialf of which has been done by B 
working 12 hours, and C woikmg 24 hours ? 


316 . Equations. A statement of the equality of two arith* 
metical expressions is called an arithmetical equation. 

Thus, 8=5 + 3 is an arithmetical equation , for it asserts that 8 is 
equal to the sum of 5 and 3. The numbers 8, 5 and 3 are called terms 
of the equation. If one of the terms be unknown, it can be easily 
found from the above statement. 

316 . Although equation is an instrument of great power in 
all mathematical calculations, yet it is surprising to see that in no 
text-book of Arithmetic the method of solution by equations has 
received due favour. The following simple results are very useful 
in solving equations. 

(i) If equals be added to equals the sums are equal. 

Thus, 15-3=12; 15=12+3, (adding 3 to each side of the 

equation). ^ . 

(ii) If equals be taken from equals the remainders are equal r * # 

Thus, 15 = 12+3, 15-3=12, (takmg 3 from each the 

equation) 
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(iii) If equals be multiplied by equals the products are equal. 

Thus, 15 = 12 + 3;/. i5X4=(i2 + 3 )X 4 , (multiplying each side 

by4) ‘ 

(iv) If equals be divided by equals the quotients are equal. 

Thus, 15 = 12 + 3, /. 15 —3=(i2+3)+ 3, (dividing each side 

by 3 ' - 

Hence from (i) and (li) we see that any term of an equation may 
be transferred from one side of the equation to the other , if its sign 
be changed, plus becoming minus and minus becoming plus. 

317- In. a problem, the number to be found is called the un¬ 
known quantity or unknown term, ami the numbers given are 
called the known quantities or known terms. To combine 
them and thus reduce their number, we transpose all the terms 
into which the unknown quantity enters to one side of the equation 
and the known terms to the other side, changing the sign of each 
term so transposed. 

Ex. 1. If to the sum of J and \ of a number 5 be added, the 
sum is 19 ; find the number. 

(t + 1) of the number+5 = 19 ; /. v* of the number+5 = i9. 

Transposing the terips, we have 

tV of the number = 19 — 5=14; /. number = 14 x V = 2 + .Ans. 

Ex. 2. What is the number from which if you take away 15, the 
remainder is 1 of the original number ? 

The number — 15 = £ of the number. 

Transposing the terms, we have 

the number — \ of the number=i5 ; 

/. £ of the number = 15 ; /. the numbcr=3X 15= £5. Ans. 

Ex. 3. A boy loses \ of his money, and then gams 6 ps. ; he then 
loses } of what he has, and then gains 4 ps. : he afterwards loses & 
of what he has, and then finds that he has 6 a. 1 ps. left. How much 
had he at first ? 

} of the money is lost ; /. £ of it remains ; (ps. is then gained ; 

/. money now remaining = J of original money +6ps ; of this 
\ is lost ; 

/. 3 of (| of original money + 6ps.) remains ; 4 f>s. is then gained : 

/. money now remaining = i of (* of original money+6 /j.)+4/j. ; 
of this amount f is lost; 

r of [ 3 of (£ of original money+6 ps.) + 4ps.] remains* 

—£ of (£ of original money +4ps.+4ps.\ 

= T V of original money+5/J. ; 

/* ts of original money + $ps. -—6a. 1 ps. ; 

/. tb of original money *2 $ps.~ $ps.=2cps. 

/. original money= 20ps. x V=64/j. —Re.i. Ans. 
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E v. 4. From a tank ^ths full of water 12 gals, are drawn, and 
the tank is then found to be io£ gals, more than half full ; find how 
many gals, it will hold. , 

After drawing 12 gals, the quantity of water remaining = $ of 
tank — 12 gals. ; and it is then found that the tank is 10] gals, more 
than half full ; 

* of tank — 12 gals. = x of tank+io^ gals. ; 

.% z of tank-£ of tank =10] gals.+ 12 gals. = 22x gals. ; 

r ’iT of tank==22j gals. ; tank holds 22] X S° or 75 gals. Ans. 

Examples XCII. 

1 . If to 7 ‘ of a number 18 be added the sum is 42 ; find the 
number. 

2 . If to the sum of and £ of a number 34 be added the sum 
s 128 ; find the number. 

3. tf from the sum of f and of a number 41 be taken the 
remainder is 97 ; find the number. 

4. What is the number to which if you add 60 the sum is 5 
times the original number ? 

5 . There is a number, to which 3 is added and r ’ 0 of the result 
'taken ; to this 5 is added and T \ of the result taken ; then the result 
’s il ; what is the number ? 

6. The sum of two numbers is 5760, and their difference is 
equal to one-third of the greater. What arc the numbers ? 

7 . The sum of four fractions is 2|", and one common result 
)■> obtained by adding the fraction T V to the first, subtracting \ from 
the second, multiplying the third by and dividing the fourth by 
IV Find the four fractions. 

8 A person after paying away one-third of his money together 
with AY 10, finds that he has remaining AY 15 more than its half ; 
what money had he ? 

9 . A spends r V of his money and then earns Es 5 ; he after¬ 
wards spends -> of what he then has, and has then Es. 10. 8 a. left; 
find how much he had at first 

10 . Out of $ of my income I pay to one person Es. 100 and to 
another Es. 150, and then find that I have Es. 50 less than T \ of my 
income left ; find my income. 

11. Out of a cask two-thirds full of wine 8 gals, are drawn, 
and it is then found to be 2 gals, less than half-full ; how many gals, 
is the cask able to hold ? 

12 . An army in a defeat loses & of its number and 8000 
prisoners ; after being reinforced by 6000 men it again loses 1 of 
its number in retreat ; and 36000 are «ipn left; what was the 
original force ? 
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318. Irregular Distributions. 

Again means a second time. As much again means as much 
once*and as much a second tune, (/. e.) twite as much. Half as 
much again means as much once and half as much a second time, 
(*. e.) i\ times as much. 

Proceed as m the following Examples. 

Ex. /. Divide Rs. 11875 among A , B, and C, so that as often as 
A gets /is. 4, B shall get As. 3, and as often as B gets Rs. 6, G shall 
get Rs.5. 

As often as A gets Rs. 4, B gets AY3 ; B’s share** of A’s. 

As often as B gets Rs.6 y C gets Rs. 5 ; C’s share =i of B’s. - 
C’ s share —f of 4 of A's = { ot A’s ; 

A’s shaie+A’s + C’s=(i 4 - i + *) of A\ — 2„ times A’s share ; 

Hence 2 2 times A’s sliaie = As. 11875 > 


A’s share =Rs. u 875 -t-2-g=Rs. 5000, • 

Bs share — l of AY5 ooo= Aj.375o, 
and C’s share = s of Rs.$ooo=Rs 3125. 


OthenuBe thus : If ,A gets Rs. 8. B gets Rs.6 and C gets Rs.s, 
Now, 8+6+5 = 19; and 11875-*-19=625. 

A gets of R 9.11875 = AYS x 625=AY5000 ; &c. 

Ex. 2. Divide Rs 640 among A, B and Q so that A may have 
3 times as much as B , and C \ of what A and B together have. 

A’s share=3 times B’s share ; C’s shaie = 4 (yTs+A’s). 

/. C’s share = 11(3 A’s+.Z?’s )=4 B’s. 

A’s share+ B’s + C’s—(3 +1 + 1 ) of B’s= 54 of A’s share. 
Hence 5$ of B’s share=AY 640 ; B’s shaie* A.y.640-^54= h 9.120 , 

A’s share* Aj.12ox3=AY^6o and C s=3 x Rs. 120= Rs. 160 . 

Ex. j. The sum of AY 155 1S to be divided amongst 3 men, 
5 women and 8 boys, so that for eveiy 3a. a man gets, a woman gets 
2 a., and a boy ia. 6 p. ; find the shate of each. 

A woman’s share =£ of a man’s j a boy’s share =4 of a man’s ; 

/.a man’s sliarc+a woman’s+a boy’s=(i+4 + 4) of a man’s ; 

.*.3 men’s shares+5 women’s+ 8 boys’* (3-r * 8 °-+ 4 ) of a man’s 

= io\ times a man’s share ; 
Hence 104 times a man’s share* A*. 155 ; 

,, a man’s share * Ar. 155-*-104* Aju«; ; a woman’s share =4 ol 

/fa.i5= Ar.io, and a boy’s share* J of Rs.i 5 ^Rs.7. 8 a. 


■ax. 


. -r- ns.o 424 among jl, is ana c, so that A sh 

receive $ as much as B and C together, and B 4 of what A and 
Wether receive. 
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A’s share= 4 of (Z?’s + £ 7 s), and B’s share =4 of (A’s + C’s). 

A’s share =. 1 , 1 ?s + ‘ C s-J of 4 of (^’si-CsJ+^s* J4 of 
(A’<i + Cs) + i £ 7 ’s = i?, A\ + \\Cs + * C \-*4 yf’s + 4 Cs ; * 

/. A\-y r ,A\-=±,C\ or 4 Yfs=*£ 7 s ; /. A’s^txtiCs^tfjCs. 
/? , s= 4^’3 + 4 . £ 7 ’s — ‘ x |, C’s+l £ 7 >s = 4 iS cv 

- 4 ’s share+ /?s + C’s = i v , K’,+ 1) of C ,, s=V„- of £ 7 's share ; 
hence -YV of C’S shut e = AY 8424 ; 

C s share — AY 8424 — 11 =» AY 2088, 1 • 

^ 4 ’s share- *\ of AY 2088- AY 2592, Am. 

and B’s shaie—y ’> uf AY.2o88=AY 3744 

/ - 

'// Examples XCIII. 


1 . Divide AY 6488. 7 a. 10 p. amongst three persons A , B and C, 
so that t 1 , of A ’s share =3^ of B\ = A of C’s. 

2 . Divide /Ts.78cr. between ^ 4 , B and £7 giving B half as 
much again as A less AY 1, and ( 7 as much as A and B together. 

3 . Divide AY. 1400 among * 1 , B and Cm such a manner that 
as often as A gets AY. 5, B shall get AY.4, and as often as B gets 
AY.3, C shall get AY.2. 

4. Divide AY.352. 9 a. among A , B and £ 7 , so that B may get 
twice, and C 3 times as much as A. 

5 . Divide AY. 1800 among A, B and C, so that A may receive 

3 times as much as B , and B and C together \ as much as A. 

6 Divide AY 12540 among A , B and f, so that A shall receive 

4 as much as B and £7 together, and B * of what A and £7 together 
receive. 

7. Divide AY.2000 among A , 7 ? and £ 7 , so that /?’s share may 
be 4 of ^ 4 ’s share, and £?s share / of if’s. 

8 Divide AY 95. io«. 8y>. among 10 men, 6 women and 
4 children, giving a woman 3 times as much as a child and a man 
twice as much as a woman. 

9 . Divide ^1650 among A s B, C and /?, so that A may have 1 
half as much as B, B a thud as much as £7 and £7 a fourth as 
much as D . 

10. If 4 of A *s moneys f of B’s — % of £ 7 s and A , B and £?s<| 
money together amount to AY.8260 ; how much has each ? 

11. If 4 of A's money = « of of C’s = A of Us and A , B f 

C and D together have AY.23078 ; determine how much money each 
lias. ‘ ■ k 

12. If j 7 g of A’s money=A of B’ s, and £?s money*» 4(4 of 
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v 4 ’s + £ of B > s), and Os money— A’s money=Rs.667 ; find how much 
A » B and C each has. 

319. Travelling round a Circle. 

When two or more persons start simultaneously from the same 
place to travel round a circular course cither in the same direction 
or in opposite directions, (1) they should first be togeth^i again at an 
interval of time wlpch is the ETd 'ni. of the times during which 
&B&STXK8 waiters gains one complete round over each pi the others, 
foir'each jjaiv together after this time ; (li) they should first 

betttgffcfher at*the starting post again at an interval of tupe which 
is the L. c. M. of the times during which each makes one complete 
round, for in that interval each shall make an integral number of 
rounds. 

Ex. t. A can go round a circular course m 18 min., B can go 
round it in 24 min., and C in 32 min. If they start simultaneously 
from the same point and travel in the same direction, in what time 
will they come together again ? 

Take 1 for the length of the course ; 
then A travels ,V, B A and C A of the course in 1 min. ; 

A gams on B (*A - A) or A of the course in 1 min. 

A gains on B one complete lound m (1 — A) or 72 min. 

Hence A and B will be together after 72 mm. 

Again, A gams on C (A — A) 01 A* of the course in 1 nnn. 

A gams on C one complete round m (i-shr) or min. 

Hence A and C will be together after ^ min. 

Therefore A, B and C will be together after a time which is the 
L. C. M. of 72 and ; hut the L. c M. of 72 and/ 4 - i*» 288. 

A , B and C are first together aftei 288 imn. Ans. 

Ex. 2. In the above question if A and B travel in the same 
direction but C in the opposite direction, when will they meet again ? 

As in the above question, 

A and B will be together at the end of 72 min. ; 

Again, A and C together pass over (A + A) or r W of the course 
in 1 min. 

t they come together at the end of (1 -*-***) or -V5- min. 

Now, the L. c. M. of 72 and A 8 is 288 ; 

A , B and C will be together at the end of 288 min. Ans . 

Ex 3. A, B and C start from the same point and travel in the 
same direction round an island 6 miles in circumference, A at the 
rate of 3, B at the rate of 2 \%nd Cat the rate of 1} miles an hour. 
In how many hours will they come together again ? 

A gains on B (3 — 2\) or £ mile in 1 hour, he gains 6 miles or 
at complete round in or 12 hours. 

Hence A and B are together at the end of every ijt hours. 
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Again, A gains on C (3-ii) or miles in 1 hour, he gains 
6 miles or a complete round in (6-*> 1$) or x <r hours. 

Hence, A and C are together at the end of every ^ hours. 
Therefore A , B and C are together at the end of any number of hours 
which js a common multiple of 12 and -V ; 

but the L. C. M. of 12 and V is 24 ; 

hence A , B and C are first together at the end of 24 hrs. A ns. 

Ex. 4. In the above question, when will they be together 
again at the starting point ? 

Here, A takes £ or 2 hrs., B (6-^2!) or V- hrs. and C (6*+-1£) or 
V- hrs. to make one round 

Now, the L. C. M. of 2, V and V is 24 ; . y. 

. . they will be together again at the starting point 24 hrs. after. 

Examples XC1V. 

1 . Two persons A and B stait from the same point to walk 

round a circular course in the same direction. A takes 9 min. and 
B takes 24 min. to complete one round ; in what time will they be 
together again ? * 

2 . Three persons, A , B and Q can respectively go round a circu¬ 
lar pafh in 8, 18 and 30 min. If they start simultaneously from the same 
point and travel in the same direction, when will they meet again ? 

3 . A , B and C start fi om the same point and travel in the same 
direction round an island 73 miles in circumference, A at the rate of 
10, B at the rate of 14 and C at the rate of 16 miles a day ; in how 
many days will they come together again ? 

4. There is a paik miles in circumference. Five persons 
start from the same point to travel round it m the same direction at 
the respective rates of 3, 3*, 4, 4i and 5 miles per hour. When will 
they be together again at the starting point ? 

5 . A , B and C start from the same point and tiavel in the same 
direction round an island 36 miles in circumference, A at the rate of 
3 miles, B at the rate of 3 \ miles and C at the rate of 4 miles an 
hour ; when will they be together again ? 

6 . An island is 43 miles in circumference. Three men A , B 
and C start from the same place to walk round it, at the rates of 4, 4$ 
and miles per hour respectively. In how many hours will they 
come together again, supposing them to tiavel in the same direction? 

7 . In the above question, if A and B travel in the same direc¬ 
tion and C in the opposite direction, when will they come together 
again for the first time ? 

8. An island is 120 miles in circqgiference. Three persone 
A, B and Cstart from the same place to walk round at the respectivs 

16 
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rates of io, 12 and 15 miles per hour. When will they not meet, 
supposing (i) that they walk in the same direction, (ii) that A walks 
in one direction and B and C in opposite directions ? 




320. Chain Rule. If we wish to express one quantity A in 
terms of another quantity A’, and have data from which we can form 
the following series of relations, viz.. 


a A = ;« M .( 1 ) 

h M=tt N .(2) 

, c l' . . . . (3) 

dl'=q<2 . ..(4) 

<' Q -r A> . . . (5) 

which may be as numerous as we choose, then will 
„ tnnfn/r n 
abode 

Hence we see that the quantity requued is found by dividing 
he product of the numbers on the right-hand side of these equations 
>y the numbers on the left-hand side 


Ex. 1. If 3 lbs. of tea be worth 4 tbs of coffee, and 6 tbs. of 
offee be worth 20 lbs. of sugar, and 15 lbs.* of sugar be worth 24 lbs. 
if rice ; how many lbs. of rice are equal to 18 lbs. of tea ? 
lbs. reqd. rice = 18 lbs. tea, 

3 lbs. tea *4 tbs. coffee, 

6 lbs. coffee=20 lbs. sugar, 

15 lbs. sugar=24 lbs. rice; 

, . lbs. reqd. rice=-^-- = 128. 

M 3x6x15 — 


321 . In the preceding equations the quantity on the right- 
hand side of one equation is of the same kind as that on the left- 
hand side of the next equation, and thus the Chain of quantities 
from one kind to another is unbroken. And not only must they be 
of the same kind but also of the same denomination ; for if not, the 
one or more missing links must be supplied. 


Ex. 2. If 3 lbs. of rice be worth 5 oz. of tea, and 4 lbs. of tea 
be worth 9 lbs. of coffee, how many lbs. of coffee are worth 48 lbs. 
of rice ? 

Here, we must either supply the missing link 16 oz. tea** 1 lb. 
tea, or we must express 5 oz. tea as -ft lb. tea ; so that we have 


lbs. reqd. coffee***48 lbs. lice, 

3 lbs. rice* 5 oz. tea, 

16 oz. tea** 1 lb. tea, 

4 lbs. tea* 9 lbs. coffee ; 

/, lbs. reqd. coffee * ■ * 9 

H 3*16x4 

— ill, 


lbs. reqd. coffee *48 lbs. rice, 

3 Tbs rice= T V lbs. tea, 

4 lbs. tea*9 lbs. coffee ; 

.Mbs. reqd. coffee * x T * x _9 

3x4 


48x5x9 

---AtSS I ii. 

16x3x4 —i 
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322 . It is unnecessary to name the quantity on the left-hand 
side of any equation ; for it must be the same as the quantity on the 
right-hand side of the preceding equation. 

Ex. 3. If \ of a sheep be worth £*, and 4 of a sheep be worth 
r l r of an ox, what must be given foi 100 oxen ? 

£s. leqd = 100 oxen, 
t* = *} sheep, 

100 x ? x , _ 100 X3X2X14X5 
x i 


£s. reqd.= 


1 

T* 


7x3 


‘ 2000 . 


Ex. 4. If t ft), of standaid gold, of which 11 parts out of 12 
are fine gold, be woith £ef 141. 6rf, find the value of 595 gold 
rupees of Bombay, each weighing 7 dwts. 10} grs. of which 187 parts 
are fine gold and 13 alloy. 

^46. 14J. 63 . — ^46^ = 40 ft)&. standard=^1869 ; 

7 dwts. io’jgrs. = 7 j\dwts. = V„'’dwts. ; 16 Bombay rupees =119 dwts. ? 
187 + 13=200 ; 187 parts out of 200 are fine ; hence 

£s. reqd. = 595 Bombay lupees, 

16=119 dwts. Bombay standard, 

20 x 12=1 lb. 

200= 187 lbs. fine, * 

11 = 12 lbs. English standard, 

40=^1869 

.*. £,. reqd. - = £ZyS^i ' 

" H 16x20x12x200x11x40 " 

= /8?8. IV. 


Examples XCV. 

1 . When 25 yards of muslin are equal to 16 yds. of calico, 21 
yds. of calico to 13 yds. of flannel, 40 yds. of flannel to 27 yds. of linen, 
584 yds. of linen to 28 yds. of silk, 47 yds. of silk to 35 yds. of velvet; 
find how many yards of velvet are equal in value to 60 yds. of muslin. 

2 . If 16 mangoes be equal in price to 25 apples, and 18 oranges 
equal to 12 mangoes, and 20 lemons equal to 27 oranges, and lemons 
cost 9 a. a dozen, what is the cost of 15 apples ? 

3 . If 12 of A count for 13 of B, 6 of B for 18 of C, and 13 of 
C for 2 of D ; how many of A count for 100 of D ? 

4. If £3=20 thalers ; 25 thalers=93 francs ; 27 francs=5 

scudi; and 62 scudi= 135 gulden ; how many gulden=^1 ? 

5 . If ifidarics make 17 guineas, 19 guineas make 24 pistoles, 
3 1 pistoles make 38 sequins; how many sequins are there ip 
1581 darics? 

0 . If 72 carlini be worth 25 shilling^ 4 shillings worth $ francs 
and 8 scudi worth 45 francs, how many carlini are equal to XOoeettdi? 
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7 . If 35 metres—39 yards, and 17 metres=9 toiscs, and 5 
pletherani 124 toises, how many yards are there in 1575 plethera ? 

& If 6 horses cost as much as 24 cows, 10 cows as much as 
8 buffaloes, 4 buffaloes as much as 15 asses, 8 asses as much as 
32 sheep, and if the price of 9 sheep be Its. 25, find the cost of 8 horses. 

9 . If ^ of a sheep be worth £ 4 , and i of a sheep worth t 1 * of 
an ox ; how much must be given for 300 oxen ? 

10 . If 40 lbs. of standard gold, of which 11 parts out of 12 
are fine, be coined into 1869 sovereigns ; how many grains of pure 
gold are therein 1 sovereign ? 

11 . If 1 lb. of standard gold, of which 11 parts out of 12 are 

fine, be worth ^46. 14J. 6 rf., find the value of 550 Madras gold 

rupees, each weighing 7 dwts. 12 grs., of which 916 parts out of 
1000 are fine. 

12 . If 1 lb. of standard silver, of which 37 parts out of 40 are 
fine, be worth 66s., find the value of an Arcot Rupee, weighing 
7 dwts. 9 grs., of which 941 parts out of 1000 are fine. 

Examples worked out. 

Ex. 1. What least number must be added to 8’,, that the result 
being divided by the quotient shall be an integer ? 

8 ] j. r'J_71_1.fi_71 w 1 _ 7 1 _ .1* 

Now, the least number that should be added to 4^ to make it 
an integer is T \, for }*, 4 - t\ = 1. 

Then the question reduces to “ What number divided by will 
give as quotient ?” 

Hence the requi red num ber= T a s x 1 3 = A x s — A ns. 

Ex. 2. Find two least integers such that £ of the first shall be 
equal to | of the second. 

If | of 1st number be= 1, then also £ of 2nd number == 1. 

/, ist numbcr=(i ■*•£)=$, and 2nd number=(i -*-!)=4. 

Now to transform these fractions to least integers, multiply each 
of them by the L. c. m. of their denominators, and divide the 
numbers thus found by their g. c. m. 

The L. C. M. of 5 and 7 is 35 ; from ist we have ~ *353=42, 
and from 2nd v x 35 3*40. Now the G. c. m. of 42 and 40 is 2. 

Hence the numbers are -V and or 21 and 20. A ns. 

Ex. 3 . By selling an article for £ 12 . 7 s. 6 d., I cleared i of what 
ft fiOst me; what was the Original cost ? 

v Taking 1 for the original cost, the gain is $, and the selling 
9 $ce<i+|) or f. 

$ of the original cost«j£i2. js. 6 d. ; 

the original < 30 #,**£ 12 . 7 s. 6*£-*-$**/i2. 7 s. M.xi 

**^1. 7 s, 6 d.x$ * *£ 6 . 17 s. 6 d. A ns. 
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Ex. 4. By selling 15 seers of tea at Rs. 5. 40. per seer, a grocer 
clear | of his outlay. He then raises the price to Rs. 6 per seer and 
sells 50 seers more. What does he gain on the whole outlay for 
65 seers? 

Taking 1 for the original cost, the selling price is (1 + 4 ) or |. 

/. the original cost= ^.5. 4a. — £= Rs.4. 100. 8 p. 

in the 1st case gain per %eer=^?j.5. 4 a. - Rs. 4. 100. &p.=*ga. 4 p. 

in the 2nd case ... = Rs.6 —Rs.4. 100. $>p. = Re. 1. 50. 4 p. 

Now, gain on 15 seers = 90. 4^x15 —Rs. 8. 120. 

and gain on 50 seers= Re. 1. 50. 4 p. x 50 =A’j.66. 100. 8 p. 
his whole gain = Rs.7 5. 6a. 8p. Ans. 

Ex. j. Find the least number of sovereigns that contains an 
exact number of 20-franc pieces of 15J. 11 Id. each. 

Here, 15J. 1 i\d. = 191^. = -I s d. and a sovereign = 2\od. 

- 7 JV. xno. of 20-franc pieces=240*/. x no. of sovereigns; 

no. of 20-franc pieces=240 x x no. of sovereigns 

= '{{xno. of sovereigns. 

Hence the least no. of soveicigns that will make an exact num¬ 
ber of 20-franc pieces is 5^. Ans. 

Ex. 6. A man bought 4 sorts of rice at an- average price of 
Rs. 6 a maund. If the prices increase by a common difference of 50. 
per maund, find the cost of each sort per maund. 

The price of 4 sorts at Rs.6 per maund = Rs.6 x 4=/fa.24. 

Each maund of second sort cost 50. more than a md. of 1st sort, 

. third .. .. 100. 

.fourth 150. % 


these 3 maunds cost Re. 1. 140. more 


Now, leaving out this sum, the cost of 4 maunds is Rs.24 — Re. 1. 
140. or Rs. 22. 20. ; the cost of 1 md.=.&r.22. 2a.+4-=* Rs.$. 80. 6p. 

Hence thecosi of 1 md. of 1st sort = ' 

. 2nd sort = /?r. 5. 80. 6 p. + 50. = 

. 3rd sort= Rs.$. 130, 6 p. + 5 a. 

... 4th sort = Rs. 6 . 2a. 6 p. + 50. = 


Ex. 7. A and B undertake to do a piece of work for Rs.12. 80., 
A can do the work alone in 20 days and $ in 15 days. They work 
together for 3 days, and then with the assistance of C finish it in 
5 days more. How should the sum be divided ? 

Here, A and B each worked for (5+3) or 8 days, and C for 5 days. 
As A can do of the work in 1 day, he did & or $ of the work in 8 days. 
.••••B t*i .* he didf?.. * 

A and B did in 8 days (|+ fo) or H of the work. 
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Hence the work done by C in 5 days=*(i — \%) or 
A received >, of AY 1 2. 8a. = AY 5. 

. B . t h * of Rs 12. 8 #. = AY6 10a. 8^. ■ 

and C.. 115 of Rs. 12. 8a. - i.y- 4 A 


T \ of the work. 
A ns. 


w Ex. S. A man’s income from Govci ament Securities is * of 
what he receives from his landed property. An income-tax of 5 p. in 
the rupee is charged on the first and of 4^ in the rupee on the second, 
and he has to pay altogether Rs. 31 as income-tax. Find his total 
income. 

Suppose his income from landed properly to be Rs. 4, 
then.Government Securities is Rs. 3 ; 

income-tax on Jst=(4X4) or 16/. and on second =(3x 5)= 15$. ; 
and 1 bp. + 1 $p. =31 p. — Re. t Vj . 

he has to pay Re. r V 2 as tax on every AY 7 of income. 

.*... Re. 1 as tax. Rs 7 x Yt. 

.AY31 as tax...AY 7 x Yr * 3 i. 

Hence, required income —Rs.7 x Yr x 31 = AY 1344. A ns. 


Ex. p. A can do as much work m one day as B can do in 
2 days, or as C can do* in 3 days or as D can do in 4 days. They 
together finish a piece of work in 8 days. How many days would 
each take to do it singly ? 


Suppose A's one day’s work to be 1, then B’ s one day’s work 
is J, C’s £ and Z?’s 3. 

Ay By C and Z^s one day’s work 

“(l + y+y+^or^J times A } s work per day ; 

*^A, By C and D' s 8 days’ work = 8 x ^ or V times A’ s work per day. 
But Ay By C and I ?s 8 d.ays’ work = whole work ; 

Y times A’s work per day=whole work ; 
or A’s work per day= -g% of the whole work. 

Hence A can do the whole work in (1 or 16! days. 

Therefore ZTs time=(2 x 164) or 33£ days ; Cs time=(3 x i6|) or 
go days, and D 's time=(4 x 16$) or 66| days. 


Examples XCVI. 

1 . Determine the least number which must be added to 3$, 
that when the result is divided by the quotient shall be an integer. 

2 . What least number must be subtracted from 8$, that when 
the difference is divided by 4, the quotient shall be an integer ? 

■ & If a pound weigh£ of standard gold is worth ^61. iBs.gdi, 
toft the least integral number of pounds of gold that can be coined 
info an integral number of sovereigns. 
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4 . If the rupee is worth is. gd. and the mohur 30r., find the 
least number of pounds which can be paid exactly in rupees or 
mohurs. 

5 . By selling an article for A\r.46o, I cleared of the prime 
cost. Find the cost price. 

6. By selling a horse for A’j.2520, a man lost of what it cost 
him. What did it cost him ? 

7 . Find the least number of sovereigns that contains an 

exact number of thalers and of dollars ; 48 thalers being worth 
£7. y. and 8 dollars ^1. 13J. • 

8 . A has twice as much money as B. They play together, 
and at the end of the first game B wins from A one-third of A’s 
money ; what fraction of the sum which B now has must A win back 
in the second game that they may have exactly equal sums ? 

9 . How many maunds of rice at Rs 4 per maund must a 
corn-merchant mix with t maund of rite at Rs .5 per maund, that 1 
by selling the mixed rice at A*?.4. 8a per maund, he may gain Vis 
of his outlay ? 

10 . Find the least number that must be added to 75*, that 
the sum being severally divided by 1, V*, „ pr W, the quotient in each 
case shall be an integer. 

11 . A and B undertake to do a piece of work for Rs.7. 8a. 

A can do it alone in 8 days and B in 6 days. With the assistance 
of C it is finished in 3 days. How should the money be divided ? 

12 . A and B engage to do a piece of work for A’j.40. A can 
do it alone m 16 days and B can do it in 12 days. After working 
together for 4 days, A leaves off, when C, who can alone finish the \ 
work in 8 days, joins. How should the sum be distributed after the 
work is completed ? 

13 . A man derives his income from three sources. His income 
from Government Securities is \ of his income from trade, and his 
landed property yields an income equal to 4 of the sum of both. 
The rate of tax on income fiom trade is Op. per rupee, on Securities 
5 p. per rupee, and on landed property 4 p. per rupee. If his total 
income-tax amounts to AV.260, find his gross income. 

14 . By selling tea at Rs.z. 10a. 86. per lb., a grocer clears i of 
his outlay ; he then raises the price to Rs. 3. What does he clear on 
every Rs.200 of his outlay by this price ? 

15 . A tradesman buys 5 mds. 24 sr. of goods for Rs, 150 in¬ 

tending to gain of his outlay by the sale ; but Rs. 10. 8 a, worth 
at this calculation being damaged, at what price shall he sell the 
remainder per maund, to gain as much upon the whole outlay as 
he intended ? • 

10 . A can do as much work in 1 day as B in 3 days, C in 
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5 and D in 7 days. They together complete a piece of work in 
todays. In how many days will each do it singly ? 

\ 17 . A cloth-merchant bought a bale of cloth containing 150 

pieces each, of cloths 2*, 3, 3^, 4 and 4* yds. in length for Rs. 626. 9 a. 
if the prices increase by a common difference of 30., at what price per 
piece must he sell them that he may gain Rs. 100 by the transaction ? 

18 . By selling a horse for Rs.$ 45, I lost of the prime cost. 
What would have been my gain had I sold it for Rs .380 ? 

19 . A and B can finish a piece of work in i* days, A and C 
in 2 days and B and C in 3 days. If Rs .6 be paid for the piece of 
wojk, what are a day’s wages of each workman ? 

JF 20 . An elastic ball after striking the ground rises to 4 of the 
peight from which it fell. After striking the ground the third time it 
rises 3! inches : from what height did it fall at first ? 


height 

Miscellaneous Examples III. 


1 . Divide the sum of 10 and * by their difference, and also the 
difference by their sum ; and find the sum and difference of the two 
quotients. 

2 . Add together i£, 24, and 34 ; multiply this sum by the 
product of these fractions ; subtract from the result the difference of 
2| and 14 ; and divide the remainder by the sum of 54 and t4 of 34. 

£3. 10s. 


3 . 


Simplify 4 of ™ + ‘(*+ 44 ) of 2 t0 _ n i_4_cwt. 
* £4- 4J- v 3 tons 6 cwt. 


4 . Divide Rs. 19000 among A, B, C and D , so that B may 
receive 4 of A t C 4 of B and D 4 of C. 

& If 4 of Tn of A’s money =4 of 44 of Bs and the difference 
of their moneys be ^j.291, find A 's and Bs money. 

6- If 3 men and 2 boys can do a piece of work in 15 days, 
and 2 men and 3 boys can do the same in 18 days, in what time will 
a man and a boy jointly do the work ? 

7 . In an orchard, 4 of the trees are apple trees, } pear trees, 
J cherry trees, 4 filbert trees, and there are 12 walnut trees ; what 
is the number of each sort ? 

& If A can do half a piece of work in 3 hours, which is 
twice as much as B can do, and A, B and C can together do the 
whole in 2| hours ; shew that C can do in 5 hours as much as B can 
do in 9 hours. 

9 . A 38-gallon cask of wine cost a wine-merchant /fa.250; 
bttt he lost 8 gallons of it by leakage ; how must he sell the remain¬ 
der per gallon to gain tfoth of the prime cost ? 

10 . A man owns Ar of an estate. He sells 4 of his share 
TO then hods that his remaining share is worth Rs. 525. 10a. What 
fyjhe value of the whole property ? 
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11 . A can do a piece of work in 8 days, B in 12 days and C 
in 15 days. They all work together for 3 days at the same piece of 
work. In what time will B finish the remaining work? 

12 . A grocer mixes 5 maunds of rice at Rs. 4 per md. with 
34 mds. at Rs.4. 8a. per md. At how much per maund must he sell 
the mixed rice that he may gam T ' a of his outlay ? 

13 . If A takes 8 days to complete a piece of work, B takes 
9 days to do f of the same, and if B takes xo days to complete a piece 
of work, C takes 8 days to do £ of the same. In what time will B 
and C together finish a work which A alone can do in 23 days ? 

14 . Reduce $ of Rs. 3. 12a.+ } of Rs. 7. 6 a. — ^ of Rs. 8. 4 a. 6p. 
to the fraction of Rs.20. 10a. 


15 . Reduce 44 of £7. 6s. 8d.+ T \ of £9. 13 s. \d. — of ^10. 
3J. 4d. to the fraction of £2.$. 10s. 


10 . If 2 men and 1 boy do a piece of work in 5 days, 1 man 
and 2 women do it m 6 days and 1 woman and 2 boys do the same 
m 8 days, in what time will a man, a woman and a boy do it jointly ? 

17 . Of the population of a certain town 4 can read, \ can 
write, $ can read and write and the remaining 130 can neither read, 
. nor write. Find the total population of the town. 

181 Simplify— 


(a) 

(*) 


IT 

of 

Hi 


Tff 9 t *" 
Rs.3. 1 2 a 
Rs. 4. 8a. 


i 13.. T <’+4 0 f 


T2±<kof 8 7 + of L3 x V. - 

-V-i nl ^ — 1 I •— 


7i , of 

II} 


14 u 

£2. 6s. 


(:*;>• 


£3 • 9* 


19 . The adult population of a country is 22815210; the adult^ 
females are T V of the whole population, and the adult males are 49 
of the adult females ; find the whole population. 

20 . The wages of A and B together for 224 days amount to 
the same sum as the wages of A alone for 384 days. For how many 
days will this sum pay the wages of B alone ? 

21 . A farmer paid a corn-rent of 5 qrs. of wheat and 3 qrs„ 
of barley, Winchester measure. What was the value of his rent 
when wheat was at 6or. and barley 54J. per quarter, Imperial measure, 
it being assumed that 32 Imperial gallons are equivalent to 33 
Winchester gallons ? 

22. A man’s debts amount to of his property, but before 

paying them he loses i of his property : afterwards he recovers a 
portion equal to 4 of what he has left, and then loses 4 of what* 
ne has got Can he pay his debts? What part of his property 
remains over ? % 

33 . A man can do 4 times a certain work in 9 hours, a woman 
3 times the work in 10 hours, and a child twice the work in 11 hours $ 
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if a man, a woman and a child work togethei, in what time can they 
do 7 times the work ? 

24 . Five brothers join in paying a sum of money; the eldest 
pays a third of it, and the others pay the remainder in equal shares, 
and thereby each of them pays /fr.840 less than the eldest brother. 
What is the sum of money ? 

25 . If 9 men or 16 women can do a piece of work in 144days, 
in what time would 7 men and 9 women do it, working together ? 

26 . Out of a cistern, which is jrds full, 20 gallons are 
drawn, the cistern is then found to be i{ths full. How much will the 
cistern hold ? 

27 . The product of three numbers is 340 ; the first is 7 5, the 
second is less than the first by i*V Find the third number. 

2a A owned * of a mine and sold i of his share to B. who 
sold | of his share to C, who sold 4 of his share to 1) ; D’ s share 
was worth A^.20565. What was the worth of B’s remaining share, 
and what the worth of the whole mine ? 


29 . There are two fractions whose sum is HIj and whose 

difference is ; find the fractions, and the quotient of the greater 
by the less. # 

30 . If a turkey cost £$ and a goose how many turkeys 
apd geese, an equal number of each, can be bought for .£14. 4 s. ? 

r 31 . A boy, in flying his kite, lost \ of the string ; he then 
added 65 ft., and then found that it was £ of the original length. 
What was the length at first ? 

32 . If 2* of ( A + f of A)—\ of ( 2?-4 B), find the value of A 
in terms of B. 


33 - A man bequeathed of his estate to one son, T 7 X of the 
remainder to another son, and the balance to his widow. The sons’ 
glares differ b\ Bs. 1320 ; find the widow’s share. 

34 . A man gives away in charity 1 of his income, and pays 
*V of it in rates and taxes ; with these deductions he has Bs. 4736. 8 a. 
ip. left. What is his gross income ? 

t 35 . Find the whole annual cost of a house, of which the rent 
is Rs. 360 ; the poor-rate being 2 a. 8 b. in the rupee, the gas-rate f of 
cthe poor-rate, and the paving-rate z of the gas-rate. 


36 . What sum must be added to or subtracted from £12. 7s. 6d., 
so that £5. 3s. 4d. shall be the same fraction of the sum or difference 
that £3. 6s. 8d is of £8. 6s. 8 d. ? 

/.» Divide Rs.4200 among A, B, C and D, so that A may get 
twice as much as B , A and C may get thrice as much as B and A, 
and JP may get four tim^P ns much as B and C. 

^ >^ 38 . The sum of $ and l of a man’s debts amounts to .fo.198. 
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7a. Ap.-i and his assets are Rs. 45. la. 8p. ; how much in the rupee 
will his creditors lose ? 

39 . One-third of A’s money is equal to £ of C’s and £ of C’s is 
equal to | of B’s ; B gives to A £ of his money and to C $ 0/ the 
remainder, and has is. 6 d. left. What amount had each at first ? 

40 . Express of T ° 5 of £1. ios. + x of £ of 5 s. 4<£ —8 X of -7 of 

5 5. 3id- as the fraction of is. i\d. 4 * 


41 . Find the value of 



of /fa. 184. \ia*$p. 


42 . What sum must be added to or subtracted from ifa.8. 12a. 
bp. so that the sum or difference shall be the same fraction of /fa.20. 
10 a. that Rs.7. 6a. bp. is of Rs. 18. Za. 3/*. ? 

43 . A can do m 6 days as much work as C can do in 4 days, 
and B in 10 days as much a<= C m 8 days . what time would B require 
to finish a piece of work which A can do in 12 weeks ? 

44 . When rice is at 12 sr. per rupee, the expenses of a family 
amount to Rs. 140 ; but they amount to ^r.134 only, when the price 

•falls to 16 sr. per rupee. What will the expenses be, when rice is at 
18 sr. per rupee ? 

45 . A can do in 2 days as much work as B in'3 days, and B f 
in 5 days as much as C in 4 days ; what time will C require to finish 1 
a piece of work which A can do in 9 days ? 

46 . A can by himself perform a certain quantity of work in 

5 days, B twice as much in 7 days, and C four times as much in 
11 days ; in what time can A , B and C together perform three times 
the original work ? 

47 . A was owner of X V of a privateer, and sold T * T of $ of his 

T 1 

share for ,£i2^V ; what was the value of ~ of of the vessel at the 

5t 

same rate ? 

48 . How much ore must be raised, that on losing in roast¬ 
ing, and IS- of the residue in smelting, there may result 506 tons of 
pure metal ? 

49 . Simplify— 

n r t~U+tV) . t * i “ tV_ .r 1 ~ £ x tV 
i —(t-tV) tV) (i""£)x x V 

50 . A is i* times as good a working person as B, and twice as 
good as C. They all three can do a piece of work together in 

6 days. They begin together, but after working for 2 days A goes * 
away. After 2 days more B goes away, and C then completes the 
work alone. In how many days from the commencement is the 
whole work finished ? 
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r 51 . A and B are engaged to do a piece of work, which can be 
done by each in 15 and 20 days respectively. If A leaves off 3 days 
before the completion of the work, how should a sum of Rs. 12. 8«. 
be distributed among them ? 

52 . A and B undertake to do a piece of work in 15 days for 
Rs. 22. 8a. After working for 12 days they call C to their help, and 
finish it m time. A could have done the work alone in 25 days. If 
they give C Rs. 2. 4a., how many days would B take to finish 
the work ? 

jF 53 . A pian is thrice as good a workman as a boy. If the 
niime taken by a boy to do a piece of work exceed that taken by 
a man by 4^ days, find the time in which a man can do it. 

54 . A and B can do a piece of work in 6 days, B and C in 
7 days, and A , B and C can do it in 4 days. How long will A and 
C take to do it ? 

f 55 . There is a leak in the bottom of a cistern. When the 
cistern was in thorough repair it could be filled in } of an hour. 
It now takes 10 mm. longer. If the cistern weie full, how long 
would it be in leaking itself to become empty ? 

56 . 10 men can do a piece of work in 30 days. After working 
'for 10 days, a certain number of men are allowed to leave oflf, and 
then the work is finished in 437 days from the commencement. 
How many men are allowed to leave off? 

57 . The work which can be done by a certain number of men 
in 60 days, can be done by 15 men more in 40 days. Find the num¬ 
ber of men required to do the work in 60 days. 

5 a There 
third number 
Find the numbers. 

59 . The number 483 divided by another gives 4 for the quoti¬ 
ent and 7 for the remainder ; find what number, when multiplied by 
the remainder, will give that divisor. 

60 - A boy was told to divide one-half of a certain number 
by 7, and the other half by 9, and then to add the two quotients. To| 
save trouble he divided the number by 8, and his result was 6 wrong. 
What was the number ? 

t 61 . At 3 o’clock I had completed f of my journey, and at 
5 o’clock f of the same ; when did I start and arrive ? 

Jf 62 . *40 men can do ( a piece of -work in a certain number of 
'wys ; if only 30 men be employed it requires 6 days more. Find 
the time in which 60 men can do it 


are two numbers of which the difference is 91. A 
is contained in them 13 and 20 times respectively. 


; 63 . ao men do a piece of work in 24 days. After working for 

6 days, an additional number of men is taken for assistance, and the 
is finished in 21 days from the beginning. Required the addi¬ 
tional number of men. 
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64 . There are 4 casks of different sizes. The 1st is filled 
with water, the rest are empty. The 2nd cask is filled from the 1st 
and $ths of the original water in the 1st remains. The third is then 
filled from the 2nd, and |th of the water in the 2nd remains. The 
water in the 3rd is then poured into the 4th, and fills ^ths of it. 
Had the 3rd and 4th casks been filled from the contents of the 1st, 
15 seers would still have remained in the 1st. Find the size of 
each cask. 


CHAPTER VI. 

The Theory of Decimals. 

333 > In the Notation of Integers, it has been seen that the 
figures m the units’ place alone retain then absolute values, whilst the 
local values of figures in other situations mcicasc tenfold for every 
figure we advance towards the left hand from that place. Therefore, 
in beginning at the left hand fig me of any number and proceeding 
towards the right hand, it follows that the local value of every figure 
will be a tenth part of that which immediately precedes it; and if we 
suppose figuics to be situated to the right of the units’ place, and this 
ukind of tenfold sub-division to be extended to them, it is manifest 
that the local values of such figuies in oidcr from the place of units, 
will be a tenth, a hundredth, a thousandth, & -*z., parts of their 
absolute values. 

Hence we are enabled to represent integers and fractions by one 
uniform system of notation, by meicly maihing the place of units ; 
and whilst Integers are expressed by figures in the units’ place and 
in places to the left of it, Fruitions will be represented by figures 
situated in places, on the right of the units, called the places of 
tenths, hundredths, thousandths, b*i. 

334 . In this manner originates the system of Decimals, 
being merely an extention of the Notation of Integers ; and though 
there are decimals of all denominations as Decimal Integers, yet from 
the circumstance of the system repiesentmg only tenth, hundredth , 
thousandth, &*c. t paits of the unit, all fractions belonging to it are 
termed Decimal Fractions, in contradistinction to Vulgar Frac¬ 
tions, whereof the denominations may be any parts whatever. 

Whence, Decimals may be defined to he Fractions whose de¬ 
nominators are 10, 100, 1000, &c., these denominators not being 
written as in Vulgar Fractions, but expressed by the position Of a 
dot or point, called the decimal point. 

I. NOTATION AND NUMERATION OF DECIMALS, 

335 . If we suppose the digit 1 to occujty the units’ place, the 
following scheme will point out the denominations of the figures to 
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the left and right of it, and it may be extended so as to include 
both integers and fractions of all local values whatever. 



A mixed quantity, formed of integers and fractions, is separated 
into its integral and frattional portions by means of the Decimal 
Point placed on the right of the units’ place towards the top , (to dis¬ 
tinguish it from the sign of Multiplication), which dispenses with the 
description of the local denominations, given above. 

Thus, in 54321*23^5, the figures 54321 on the left of the point 
denote so many integers, and the figures 2345 on the right of it, so* 
many fractions, namely, 2 tenths , 3 hundredths , 4 thousandths , 5 ten- 
thousandths, and so on. 

326 . A number thus expressed, composed of units and decimal 
parts of unity, or of decimal parts of unity only, is called a decimal 
number, or simply a decimal. The pair to the left of the point 
is called the integral, and to the right the decimal parts of the 
given number. 

Thus, 452*3678 is a decimal ; 452 is the integral part and 3678 
the decimal part. 

327 . Fiom what has been said above, it appears that the 
expressing and reading of Decimals will evidently be conducted 
upon the respective principles of the Notation and Numeration of in¬ 
tegers : also, inasmuch as Integers denote assemblage? of two or 
more units, Decimals will represent assemblages of two or more 
tenth, hundredth, &c., parts of a unit Thus, to express. 

(1) 45 units 3 tenths 2 hundredths 6 thousandths 8 ten-thousandths 

we write 45*3268. 

(2) 4 5 units 2 hundredths 8 ten-thousandths we write 45*0208. 

(3) 2 hundredths 8 thousandths we write 0*0208 or simply *0208. 

328 . In reading a decimal, we read off the decimal part as an 
integer annexing the denomination of its last figure on the right 
hand. Thus, 

(t) 45*3268 is read 45 and 3268 ten-thousandths. 
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(2) 3-141596 is read 3 and 141596 millionths. 

(3) ‘00047 is read 47 hundred-thousandths . 

329 . In practice, however, we do not annex the decimal deno¬ 
mination, but saying {decimal) point read off the figures of the 
decimal separately in order. Thus, 

(1) 45-3268 is read 45, point 3, 2, 6, 8. 

(2) 3-141596 is read 3, point 1, 4, 1, 5, 9, 6. 

(3) . *00047 is read point o, o, o, 4, 7. 

1 

II. RELATION OF DECIMALS TO VULGAR FRACTIONS. 

330 . From the statements made in the preceding Articles, it 
is obvious that every magnitude made of one or moi e decimals is 
equivalent to, and may be expressed by, one or more vulgar fractions 
having 10, 100, 1000, &c., for their denominators : and that all 
mixed quantities expressed decimally may be represented by means 
of whole numbers and vulgar fractions of similar denominations. 

Thus, 24-387=24 + TV + Too +1 (>(7 o i '°45 = T*o + To <1 + TOrVll* 

331 . To convert a decimal into an equivalent vulgar fruition. 

RULE. Write down the given number for the .numerator (omit¬ 
ting the decimal point), and for the denominator write 1 followed by 
as many ciphers as there arc figures in the decimal part. 

Ex. I. -327 = TimmJ ; for -327 = r '„ + TTTTT + TTToo = Tl.tfV 

Ex. 2. *0459 = TmHm \ for -0459=-hTirn + Tri'iTiT + TirnoTy^TOffSo. 

Ex. 3. 13*816= Y(tV(T l > for 13 816= 13 + tt> + Trm + toos 

_ T - mo _nmn 

— ‘JTfloTj - TooTi • 

In these instances, we see that the reduction to a common deno¬ 
minator, so tedious in vulgar fi actions, is entirely dispensed with, 
and the immediate comparison of fractional quantities is one of the 
great advantages of the system. 

332 . Conversely , every vulgar fraction having 10, 100, 1000, 
&c., for its denominator, may be immediately represented by an 
equivalent decimal. 

Rule. Write down the numerator and by beginning at the 
figure on the right hand, mark off by the decimal point as many 
figures as there are ciphers in the denominator. If the number of 
figures in the numerator be less than the number of ciphersin the 
denominator, prefix in the numerator the necessary number of ciphers. 

Ex. 1. 15*243 5 f° r there are 3 ds m the denominator. 

Ex. 2. T&Vtnr 885 *5243 ; for there are 4 <*s in the denominate. 

Ex. 3. tuVtjW®* *00243 ; for there are 5 ds in the denominator* 
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Examples XCV1I. 

1 . Express as decimals :— 

{l)*Fouf-tenths ; eighteen hundredths ; six-thousandths. 

(2) Three and seven-tenths ; one and fifty-four hundredths. 

(3) Twenty-four and seventy-nine thousandths ; one millionth. 

(4) Five-tenths, seven hundredths and nine thousandths. 

( 5 ) Eight ten-thousandths ; seventy millionths ; five ten-millionths. 

(6) Three hundred and fifteen, eight thoqsandths and fifty millionths. 
% Express the following decimals in words :— 

' (1) *5; ’35 > ‘326; *i ; 01 ; *oooi; 5-37 ; -0025. 

(2) *43268 ; *003405 ; *0000456 ; 98*7654321 ,* *100001. 

3 . Transform the following decimals into vulgar fractions :— 

<l) 7 ; 71 ; 751 ; *1461 ; *03 ; *0037 ; *00057 ; *0000457. 

(2) 37 ; 52*19; 475'9 I 3; 276*00483; 1475*2045709. 

4. Convert the following decimals into equivalent vulgar 
fractions in their lowest terms — 


( 1 ) *5 ; *25 ; *75 ; *625 ; *1875 ; 2*56 ,* *432 ; *00625 ; *222464. 

(2) 4*375 J '8125 ; 47*256; 4*3125 ; 13*00085 ; *0006875. 

(3) *1015625; 1*075; 3*01875; 7*0046875; 13*0005859375- 

5 . Express as mixed numbers with the fractional parts in their 
lowest terms :— 


(1) 5*2 ; 6*024; 41*015; 7275; 9*4158 ; 307*251; 8*9125. 

(2) 376*275 ; 970*00004 ; 7321*0505 ; 23*067138671875. 


6. Express the following as decimals :— 


(1) 

(2) 

( 3 ) 


3 . 

Tff » 


7 

nr 


13 . 
tit > 


47. 18 

T ?7 > Tiny 


40; . 
nririr » 


8 0 1 , 
rotr f 


jljt 0 . 4 7 

TO i TOOO- 


]J . 6 0 4 . .10 8 . U . 7 .4873 

towoo J rooomr > toooo » tooooo*o » tooouooo » -tott • 

913 . 913 . 9.13 . 300107 . _7ll7ft 1 > . 30403003 

tuS » Tffffncr 5 Tcrfrirnffir j ToiTinrooiy » TtnrooSffoir J ^-Tubrnr - * 


(4) 16 tenths; 75 hundredths ; 31 thousandths ; 4 ten-thousandths ; 
275 ten-thousandths ; 79 millionths ; 1001 ten-millionths ; 79 
hundred-millionths ; two hundred and sixty-one hundred- 
thousandths ; 328 billionths. 


333 . ^tifihers annexed to the right hand of a decimal fraction 
have no effect up on its value, 

» Thus, *37 = rife 5 * 370 * rifee=rife ; *37oo= rifeife *= rifei and so on; 
is appears also from the consideration, that there are no thousandths, 
frc., in addition to the tenths and hundredths expressed by *37. 

; *331 Hence an integer or a whole number can be expressed as 

l decimal by writing ciphers in the decimal part. 
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Thus, 3 I 7 ‘ooo-* 3 I 7 + TiT + TBf 5 + T?TtiD= s 3i7+o+o+o=«3i7 ; 
3 * 7 = 3 i 7 'ooo. 

Ajf a * n » 3172 = 31 +tV + tc?i = 3* +tVit ; and 

31720—31 +in+T 4 o + T<fr(, = 31 + T Vo ; 3 I 72=3i'72&. 

335 . Every cipiicr affixed to the left hand of a decimal fraction 
after the point diminishes its value tenfold. 

Thus, * 43 =tVs ; *043 = T^ ; *0043=^0 ; &c. ; 
where each fraction is a tenth part of that which immediately 
precedes it ; and indeed this is evident from the circumstance of 

eve fy. figure being reduced one denomination lower by means of 
each ciphei-. 

336 . Hence, Multiplication and Division of a decimal by 10, 
100, iooo, &c., are immediately effected, by shifting the decimal 
point one , two , three, &c., places towards the right and left 
respectively, adding ciphers, if necessary. 

Ex. /. 23-45 X 10=234-5 ; for 23 45 x 10= y«.V x 10=■■ 234*5. 

Ex. 2. 23-45 x *0000=234500 ; for 23-45 x 10000= WV x 10000 

=2345 x 100=234500. 

Ex ' j. 23*45^ 10=2-345 ; for 23-45-5-10= Wo’ x T V,= fMA-2*345. 

’ Ex. 4. 23-45-5-10000= *002345 J f<> r 23-45 + 10000= WV Xrvhm 

= T<To(TooTT= 00234 S' • 

Examples XCVUI. 

1 . Multiply : — 

(*) *8 separately by 10, 100, 1000, 100000, 10000000. 

(2) *0053 separately by 100, icooo, 1000000, 100000000. 

( 3 ) 13*0014 separately by 10, 100, 1000, 10000, 1000000. 

{4) 8*003056 separately by 100, 10000, 10000000. 

2 . Divide : — 

(.*) 7* separately by jo, 100, 10000, 1000000. 

(2) 73 * 5 ^ separately by 1000, 10000, 1000000, 10000000. 

( 3 ) '007 separately by 100, 1000, 100000, a million. 

4 ) ** by 100 ; -ooi by 10000 ; 5742*6 by 10000000. 

337 . The operations of Addition, Subtraction, Multiplication, 
and Division of decimals are performed in the same way as in the 
case of whole numbers. Hence it is an advantage to use decimals 
in preference to vulgar fractions. 

III. ADDITION OF DECIMALS. 

338 . Rule. Place the numbers so that all the decimal points 1 
may be in the same vertical line, to insure the combination erf; fcltof# / 


*7 
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of the same denominations : and add theni together as in iitegeis, 
taking care to place the decimal point in the sum, immediately undei 
those of the numbers proposed. 


JSx. Add together 25*61, 4*805, *0096, 653*27, 23. 

25*6! 

4*805 

*0096 100 1000 

653*27 _ 25610 0 +48050+96+6532700+230000 

jyi_ ~ 10000 

706-6946 . = '-tSSSS' =706-6946. 


For 25*61 +4*805 + *0096+653*27+23 

96 — + 6 5327 + 

IOOOO lOO 


2561 , 4805 , 
—-r _ + 


339 . Hence, decimals are said to be reduced to a common 
denominator , when ciphers are supplied so that there is the satm 
number of decimal places in each. 


Examples XCIX. 


1. Add together 

(0 *295* 3*°86, 12*87, *0051, 729*54* 7‘4i9* 3*0256. 

(2) 3608*26, 360*826, 36*0826, 3*60826, *360826, *22314, 

(3) 36*053, *0079, *000952, 417, 85*5803, *0000501. 

(4) 16, 12*2, 3)1*057, *8241, 9*1, 1*235, 23000358. 

( 5 ) 1 7*215, 3*0567) *009, 2*07195* 365 , 54 * 75 - 

(6) 231*8, 45*001, 27169, 4567*21, *ooo87, 6*05. 

(7) 20*02, 576*89174, 1*0008159, *4235 6 4* 29, 7*21685. 

(8) 61, 3*16004, *0478, 21*805, 1 *00006, 12*9871. 

(9) *00625, 30*698, 2*7535, 19*84, *1875, 8*096. 

(10I 100, *i, *or, *001, *0001, *00001, *000001, *oooooor 

2. Find the values of :— 

(1) 69*563 + 1307*2345+16*27+ 18*03+ 59*327+ 116*2491+3*0002. * 

(2) 15*063 + *002857 + 308*62 + 769*3276+58739127 + *69325. 

(3) 77*3+160*6734+26*345 + 46+3r 1 +117*154+*0002 + 2343*008 

+ rooooi 23+2137+2*913 +14769+*007871. 

(4) Ri 159*217+14387*61 +R7r3i6+&9r204+&74*03i, 

(5 ) ^573’*62+^83*017 + ^92* 159+^30*031 +j£ 99*999* 

(6) 1596*131 cwt. +702*021 cwt.+ *170038 cwt + 3197 cwt + 5*93 cwt 

(7) 97*316 yds. +1597*3°8 yds.+316*2917 yds. + *03 yd. + 159*1 yds. 

(8) 27 tenths+345 hundredths+ 17 thousandths+4256 millionths. 

IV*/SUBTRACTION OF DECIMALS. 

342 , Rule. Place the less number under the greater as in Ad- 
Iprata; suppose ciphers to be supplied if necessary, in the upper line .* 
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and the difference, found as in integers, will have as many decimal 
places as are contained in each, either expiessed or understood. 


Ex. i. 
41-62 
34'9i7 
6-703 


Subtract 34-917 from 41-62, 

For 41-62 - 34*917 » 41 —- 

100 


34917 = 41620-34917 
1000 1000 


— TffOO -O 70j 


Ex. 2. Is *90437532 more nearly represented by ‘90438 or by 
•9<>437? 

•90438--90437532 =-00000468 ; -90437532- 90437=? *00000532. 
-90438 is nearer to '90437532 than 90437 


Examples C. 

1 Subtract .— 

(1) -3806 from -57031 ; 7*998 from 19*201 ; 3*4796 from 56*036. 

(2) -013096 from *13096 ; -21968 from 1-026103 ; 690086 from 7. 

(3) *99999 from 9 ; -00971961 from -03107 ; -5968 from 1*11315. 

(4) -oi from "i , *0009 from *001 , *672163 fiom 1*29613. 

2 . Find the difference between — 

' (1) 27*903 and *054 ; 7295-06 and 254-738 , 35'08989 and 3-508989. 

(2) 2*057 and 1-0097 ; 3-025 and -003025 ; -7053 and *6729. 

(3) 5*0009 and ‘089898 , 136-159 and 136-0159 ; 13 and 5-90516. 

3 . Find the values of :— 

(1) 1500-5-714-386; 15*903-4*696843; '0OI--000O1. 

(2) R45*2i-£38*793 ; R8-264-K6-03I76 ; £5*71021-£2-3691684. 

(3) ^83*6-^83-47916; ^70-154-^15*8261 ; ^70-107-^69-89706. 

(4) 6-4 mds. - *000064 md. ; 23-5 tons - *9876 ton ; 1*44 ft. - -00144 ft. 

4 . What number subtracted from 13007 leaves 3*594 i 1 

5 . What number added to 13-265 makes up 100*0008? 

8 . Simplify :— 

(1) 5-3-22+ 2*333 ‘4444 ; 2-194+15-367-10009-11-25 + 5-8. 

(2) 227-9-(420*315+27*291)+865*21 -1*057. 

( 3 ) 1 7*073 +1 * 359 1 - *0*84 “ ( 11 *03796 - 1 5 *8+ 6 * 9 ; 

(4) 105 -09 - 211*748 - 2 r 1748 -15 * 7334 1 + 670 6 - -0053. 

7 . Find the complement of 7781513; *°° 0456 ; 98 * 6 * 4 $2i \ 
9542*425 ; 998*899 ; and -ooooi. (See Art. 58.; - 

& Whether is 3*1415936535 wore accurately repmifi| 4 t^ 
3*1415926 or by 3-1415927? „ 

a Express in the decimal notation, Jhe value of 

-•00375 + 1*09236-*^ 
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V. MULTIPLICATION OF DECIMALS. 


341 . Rule. Multiply together the numbers proposed as if 
they were integers ; ana the product will contain as many places of 
decimals, as there are decimal places in the multiplicand and multi¬ 
plier together. If there are not figures enough, prefix the necessary 
number of ciphers. 


Ex. 

*627 

*159 

5643 

3135 

027 

99693 


/. Multiply *627 by 1 *59. 

The number of decimal places in the multiplicand and 
multiplier is 3 and 2 respectively ; therefore the number 
in die product is 3+2 = 5. 

the required product=’ 99693. 


For *627 x 1 *59= 


627 
—— x 
1000 


159 = 
100 


99693 

100000 


•99693. 


Ex. 2. Multiply 7'5 by *000084. 

7*5 The number of decimal placet in the multiplicand and 

*000084 multiplier is 1 and 6 respectively ; therefore the number 
jpo in the product is 1+6=7. But there are only 4 figures 
500 in the product; therefore prefix 3 ciphers. 

5300 /. the product=*0006300== 00063. 


Examples Cl. 


1 . Multiply :— 

(1) *718 by *57 ; 16*8 by *0024 ; 144 by *0625 ; 12 5 by *062216. 

(2) 270-56 by *37025 ; *00579 by 3796*8 ; 36*2185 by *229. 

^3) 421*619 by *547 ; 34*6875 by 119*808 ; *007853 by *00476. 

(4) 384759375 by *00032 ; *00082175 b y 2 '38645 ; *002 by *0004. 

{5) *0000051472 by *0625 ; 948*7096 by *007089 ; 17071 by *0325. 

(6) *00015625 by 8*192 ; *00025 by *0030625 ; *00711858 by *00024. 

S. Find the values of 

(1) 3*51 x *075 ; *0167 x *008448 ; *354178 x *005 ; 3*12x3*0001. 

(2) 3*005x40*23; 1*279 x *0008787 ; 35 04 x *0008x5*25. 

(3) *275x275x27*5 ; 3*24 x *0028 x 2*9375 ; ii*oi x iiox*i 102. 

(4) 1*02 x 102 x 10*2 x *102 ; 5*107 x *05107 x *05 x 7<fo. 

(5) *4 x *05 x*oo6x *0007 x 800000 ; *004 x *04 x *4 x *0004 x 40000. 

(6) *oi x *001 x *0001 x *00001 x 100000 ; *845 x *0017 x 7*4 x *09 x 10000. 
a Find the values of:— 

(t) 7*94 x 2*638+32*56 x *00457 - *007853 x *00476 - *000076 x 18*9. 

(a) 592*9x6t*6 x*0064+1562*5 x*0625 x2*5-45*08 x64*4^092. 

( 3 ) ( 37 ’* -19*08}x703 ; y‘* - *9‘°8 x 703; (*o5)* +(*025)"+*00025. 

( 4 ) (3673)*-*(2 5 * 894 ) 3 ; («B8) a -(*8oo8)* j (3*o25) a - 3*025 x *003025. 
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4 . Multiply 325 tenths by 547 millionths ; 128 thousandths by 
78125 ten millionths. 

VI. DIVISION OF DECIMALS. 

342 . When the divisor is an integer. 

Rule. Divide, as if dividend and di\ isor were whole numbers ; 
and when, in the process of division, the decimal point of the divid¬ 
end is arrived at, place a decimal point in the quotient. If the 
division do not terminate with the last digit of the dividend, annex 
ciphers to the dividend and continue the operation until it terminates 
or the required number of decimal places in the quotient is obtained. 

Ex. Divide 187*5 ky 25 ; 1770*89 by 4735 and 3217 by 625. 


(0 25)187-5(7*5 (2) 4735 ) 1770 * 890(*374 (3) 625)3217*0000(5*1472 

! 75 _ *4205 3 J 25 

125 35039 920 

125 33145 625^ 

18940 2950 

the quotient =7*5. ^8940 ' 2500 

• 4500 

the quotient= *374. 4375 

(1) For 187*5-1-25 1250 

= 75 x Tir=*46— 7 ’ 5 * the quotient= 5*1472. 

343 . When the divisor does not exceed 20, or when it can 


easily be separated into factors none of which exceeds 20, the division 
should be performed by the method of short division. 

Ex. Divide 56787 by 12, and 1*21968 by 693. 

(1) 12 )56*78700 (2) ( 7)1-21968 

473225 A ns. 693 ■[ 9) *17424 

l n) *01936 

*00176 Ans. 

344 . When the divisor is a decimal. 

Rule. Make the divisor a whole number by removing its 
decimal point altogether, and shift the decimal point of the divid¬ 
end as many places to the right as there were decimal figures in the 
divisor, annexing for this purpose ciphers, if necessary, to this 
dividend. Then, divide as if the terms* were integers; in the 
quotient, count off as many decimal places from the right as there are 
in the altered dividend, prefixing ciphers, if necessary. ( 
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Ex. Divide 10-836 by 5*16 ; -1875 by 2'5 and 6r 5 b y *° 2 5 
(I) 5-16)10*836 <a) 2 5 )i 875 ( 3 ) 025)62-5 

' 5 - 35)i*875(*o75 25)62500(2500 

175 5 ? 

125 12 5 

125 13 

4 _ . the quotient^ , 075 /. the quotient*250a 

345 - In the course of the division, if there be any remaindei 
after the last figure from the altered dividend has been brought down, 
add ciphers to the right of the dividend, and proceed as in Art. 342. 

Ex. Divide *01029 by r68. 

1 -68)-oio 2Q Here the altered dividend has 3 decimal 

i68fi 7 o'^ooooi61 ■*e figures, and we ha\e added to it 3 ciphers ; 
108; 1 0-9000101 -5 , rp in nnntient. we must count 


§16)1083*6(2-1 

mt. 

516 
1*6 

the quotient=2 i. 


T O08 
210 
168 


therefore in the quotient, we must count 
off 6 decimal places. 

the quotient = 006125 . 

For *01029 1 * 68 =xnotin 0 tSS VVV x Tt»«.» 

= 6j, x tho< 1 —(6 Hr ToVn) x i <><■><» 
* _6 125 

~ 1000 


= *006125. 


420 
336 
840 
840 

346 . In this iase also, the method of short division can 
advantageously be employed when the dmsoi has been ma 
integer, as in Art. 343. 

Ex. Divide 90*65 by 1049, and 171 99 by 27 3. 

<i) *049)90-65/ K2) 27 - 3 )i 7 i -99 




7)90650 
7)12950 
iBso Arts. 


2 73 


3) 1719-9 
7 ) 573*3 

13) 81-9 


6-3 Am. 

947 If the division do not terminate, the quotient may be 
required tp a given number of decimal places, as in the o o g 
examples. 

Ex. Divide ‘02 by 17 5 1 by -013 and 1 by 007, each to 5 places 

of decimals* . . . 

(1) r7)-02 2) 01 3 )* ,000 ( 3 ) -°° 7 ) 1 -Qg P. 


I7)*2POOO 


13)100000000 

^76-9230 7... Arts. 


7 )1000-00000 

142*85714....^^ 


01176 ... Arts. 

SIB. An integral dwtoor ending with ciphers may be deprived 
«f the ciphers, if we resafW the decimal point of the dividend one 
ifoce Ur the /Sfrfor w&r&tf&kt withdrawn. 

; 78 -«- 6 oO«»* *© 078 * 6 , and so on. 
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Ex. Divide 1*5625 by 25000, and 7 by 796*3 to 5 places of 
decimals. 



(3) 796*3)7*0 



62960 

55741 

72190 

71667 , 


349. In the above divisions, it should be very carefully noticed 
that for each digit tn the decimal part of the dividend there is a digit 
in the decimal part of the quotient. 


Examples GIL 

1. Divide:— 

1) 783*5 separately by 5, 25, 125, 625 and 6350. 

2) 773*682 separately by 6, 13, 78, 169, 507 and 1014. 

3) *00750116 separately by 677, 1354, 2708 and 10832. 

4) 35*9424 by 7*02 ; *278831 by *653 , 11*444495 by 4*735- 

5) i*68 by *024 ; 971*7 by *123 ; 142025 by *0437 j 84*375 by *00375. 

6) *020872522 by *08635 ; *0020925 by *000864 *, *39538 by 5300. 

7) *i by *oi ; *oiooi by *ooi ; 92 7 by *06 ; 99 by *0009 ; *ooi by *oooi. 

8) 9864*1698175 by 35*0645 ; 124*59993 by 3*94*87- 
(9) 1*365 separately by 1*25, 12*5, 00125 and 12500. 

tjo) 7*835 separately by *5, *25, 12*5, 6*25, *625, *0625 and 625000. 
hi) *0003738028by *0476 ; *0064096by 2*003 » 614*50824by *0010201. 
12) 2 and 22 hundredths by 74 ten-thousandths. 

3. Find the values of (to 5 places of decimals): ~ 

1) 3 + *876; *0257-*-*0041 ; 325*46+*0187 ; *0719+27*53. 

2) *5 + 76*91342; 11*121+3*4571 J 16*i -**63572*45 ; 25 + 19. 

(3) 046+*00762089 ; ‘32165*0035216 ; 314159*26+ *008597. 

3. Find the quotient, by short division , of 

ti) 3*6288 separately by *3, *7» *9> 6*3, 12*6, *189 and *024. 

.3) *0255 separately by *03, *005, 3*4, 60, *0102 and 2*55. 

4. Divide, by short division , to 5 places of decimals :— 

• 1) *009384 separately by 7, *07, *007, 1*8, *0018 and *00063* 

(2) 57982*6966 by *00000076 ; 34672361 by *00016. 

6. Find the values of * 

(i) 101385 x 6 i* 37***277; *399x*007+*000019; 24*01 x*003p+ t&fgf 
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(3) (3*124+1*25)x(2*237-*026)-r-*0003 ; (2*05) J x2*24-*-'0041. 

(3) 3833336 + (8*99 x 20*8) ; *000785 - *0005 - *000075 +1 5* 

(4) 206*59-1-1872 x *001 to 5 places ; 15*8402 + 3*689+672*4 to 6 places 

VII. REDUCTION OF FRACTIONS TO DECIMALS. 

360 . To reduu a vulgar fraction to a decimal. 

Rule. Reduce the fi action to its lowest teims ; then duide the 
numerator with as man> ciphers annexed to the right of it, as may¬ 
be deemed ftecessaiy, by the denominator ; and the quotient com¬ 
prising as many decimal places (counting fiom the light) as theie 
are ciphers annexed, will be the decimal required. 

Ex. j. Reduce «, and 4 T *- to decimals. 

(1) 8)3*000 (2) 100) ro _ (3) 

*01000 


.*375 

decimal: 


= 275; 


A ns. 


fi J 8 >- c 
4 l ») 'C 


00125000 
•00015625 

/. decimal= *00015625. A ns. 


# 

• • 


decimal 



640 


10 -« to 

IT or 1 _ 1 (I_? _ •_ I 1 it _ I 1 t _ _ l i X 

r°r x — vv — Y “ IQ — TO+TT5— To + ^if = Tff + 4:0<J — Tfl + 

7» 

— TS T “ „ ~ TIT T T XSTS *r — Tff + T xsa T TCTiT = To + TTTo T ToftfE 

IOO 

1 <1 

** to +too + 1 c ^jo ss! + TOii + tooo ™ rVo» = ' 375 - 
Similarly the other two can be explained. 

Ex. 2. Convert 5 v£if + 75 of 1 1 of 7 \ into a decimal. 

10 ) 5*0 *75 of H of 7 i “75 of $ of V 

= 75 x 9 = 675 . 

. the reqd. decimal^ 5*0078125 + 6*75 

= 117578125 . 

•01491 x 2*204 
*0071 X 2*1 X *029 


8)^*5000 
8 ) ‘0625000 
•0078125 


Ex. J. Find the value of 
1491 x 2204 


since : z-t —76, 

^ 71x21x29 


There are 8 decimal places in the 

«**.*»* numerator and 8 m the denominator. 

oi49iX22o_4_ = . . the quotient is an i nt eger. 

• • *0071 X 2*1 X *029 Ui n 

361. In some cases if the division do not terminate, neither 
is the corresponding decimal finite, and the vulgar fraction is ex- 
/pressed only approximately by the decimal fraction thus found ; five 
f or six figures are generally sufficient for all practical purposes, but 
approximation will be nearer, the further the division is conti- 
t tfttftd* inasmuch as bv every succeeding- step of the operation, a 
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decimal fraction of an inferior denomination is added to the value 
already obtained. 

Ex. Express H as a decimal, as far as the sixth place. 

r 2 J 15 J 0 _ 

{ 11 )7*50 00000 


22 


the decimal ,teqd. = ‘681818. 


*6818181. 

Note. The following results are useful, and should be verified 
and remembered : — 

*=“•25; v =‘5 ; i = * = ‘125 ; t =’375 J 

¥ = ‘625; +=*875; * = *0625; ^ = ’2; *=*03125. 


Examples CIII. 

1 . Reduce to decimals # 

/ . \ 1 . 1 . " 1 . 1 . 1 . 8 . 4 . 8 •* <1 . 18 . 11 . '*7 

tv I * ¥ » T j ¥ > ¥ > T¥ > *¥ » T¥¥ > TJNTft > T*n « TI¥* 

f^\ 17 . J 8 S . 2104, -4 . .1 . (L 1 . , *1 

\~) ¥¥<»¥ » ¥¥511 t ¥¥¥ > \ » 4 Tff » ° 5 Tffn » 7 TTfT* 

7 * 17 « H 4 ^ ft 7 • | 71 • py 1 • n 7 • 4 MS 

\ 3 ) * > 7^15 > » IflTTT > / 7 *I 56 > 3 .TTT 7 T > 

2 . Convert into decimals .— 

(i) I* of ii J; 3 l °f 4 i °f 5 ¥ » 3 & °f 2 i ; 5 "t-i+ to+¥s- 

(,\ Iri . I* . 5 * f 21*25 . > 4 * . . I 2 l * 

W IO*’ 62 | ’ 7 ^ ° ‘ 046875 ’ 125 ’ Ili’ 12 * ‘ 

(3) i 7 t¥ + 25¥+6t¥ + I 3 ¥¥ + 2Or0¥ , |Tn » 3¥ °f *7. 

( 4 ) 1*26 of 66 ^ + 5 i of 1*0375 ; 3 * of ‘oo 3 -*ooir of 7 *. 

3 . Express as decimals, as far as the sixth decimal place 


1 . 4 , 8 . 1 . 7 . 11 . -11 . Q 9 . .* 71 ' 

¥ > T » TT > T¥ » I¥ > *T i 2 TT » OT¥ > 2 4 vr , 7 **. 

4 . Arrange in order of magnitude, by reducing to decimals :— 


(i) 4 , 


a a 
¥» ¥• 


( 2 ) Tl» T*¥» T- 


( 3 ) 


17 1 

¥¥» ¥1» ¥• 


( 4 ) i> h ¥» 


5 . Simplify the following 


(1) 

.( 4 ) 


•0 03125 x ‘48 
”0000125 
2* 004x 3*375 
4x*i67 


(2) 

( 5 ) 


*0075 x 2‘I 


( 3 ) 


4*255x^0064 




•0175 

0295 X-OO I52 
3-04x1*18 

( 7 ) 3*25-2765+3*125 x8-*607095-*-*027. 

2 -£ 4 + m + JZ_ . 5-634 xw57+ £^ + 1VE±. 

•25 *8 *0075 ’ * 2 8465 032 


00032 
1*18 x 3*04 


52x2*95 x *00125 


( 8 ) 


VIII. G. C. M. AND L. C. M. OF DECIMALS. 


362 . To find the G. C. M. and the Z. Q M. of Decimals. 

Rule. Make the same number of decimal places in each of 
the numbers (Art. 339); find their G. C. M. or L c. M» as if thtfi 
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were integers, and then mark off the said number of decimal places 
m the result, prefixing ciphers, if necessary. 

Ex. Find the u c. m. and the l. c. m. of r6, ’24 and 14. 

Here, the numbers are equivalent to r6o, *24 and 14*00. 

The <>• c. m. of 160, 24 and 1400=8 ; their L. c. M.= 16800. 
the ti. c. M. reqd. = *o8 ; and the l. c. M. reqd.== 168*00 *= 168. 

Examples CIV. 


1 . Fimf the ti. c. m. of; - 


(1) 1353*6 and 231*48. (2) 4*2237 and 755*82. (3) 36795 and 57*98. 
(4) 376*1034 and 1081. (5) *14, i*8 and *024. (6) *009, i*8 and *24. 
'7) 2*4, *48, *64 and 1*92. (8) *016, *0024, 4*8 and 74. 


2 . Find the 1.. c. m. of:— 
(1) 1*5, 35 > *°63 and 7*2. 

< 3 ) 2*4, *39 and 3*76. 

{5) 4*2237 and 755 *^ 2 . 


{ 2) 6*3, *12, *084 and *0014. 
<4) *3*2, *0124, 3*41 and 37*2. 
*(6) 1*36652 and 246*8642. 


IX. RECURRING DECIMALS. 

353 . In the conversion of a vulgar fraction into a decimal, 
we find that the division performed according to the Rule laid down 
in Art. 350 terminates in some cases and does not terminate m 
others. Thus, 4 =**625, and here the division terminates ; but 7 \ = 
*272727...,,., and in this case the division does not terminate and 
can be extended to an unlimited length. The former is called a 
terminating or finite decimal, and the lattei a non-terminat¬ 
ing decimal. 

354 . It has already been shewn in Art. 331 that to reduce .1 
vulgar fraction in its lowest terms to a decimal is the same as re¬ 
ducing it to an equivalent one having 10 or some power of 10 for 
■■ts denominator. Thus, it follows that no vulgar fraction can be 
reduced to a terminating decimal, unless it can be expressed as one 
having ip or some power of 10 for its denominator. Now, no 
number can, by multiplication, be made a power of 10, unless 
it be composed of prime factors, each of which is* 2 or 5. Hence, ’ 
to find whether a vulgar fraction can be expressed as a terminating 
decimal or not, we have the following Rule. 

Rulr. Reduce the given vulgar fraction to its lowest terms , 
and resolve its denominator into its prime factors; if these prime 
factors be only 2 and 5, it can be expressed as an exact or terminating 
tfecirged; otherwises it eipmob 

Ex. r. Can & andjfHe he expressed as a terminating decimal ? 
-Wes ; for x 5 x 5, and involves facto?* of 2 and 5 only. 

*yes »• for !35o«»2X5% and involve#figaprs of 2 and 5 only, 
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E.r. 2. Cam be expressed as a finite decimal ? 

No ; for 576** 2” x 3% and involves other factors than 2 and 5. 


Examples CV. 


1. Which of the following fractions can be expressed as finite or 
terminating decimals :— 


TX 


1 s 
TX 


« 


■H 


iJ 5 W I tVt 


7 «> . 
TIP? ) 


n 1 
xxn 


xH 


111 


> XX 


2. Write down those numbers between 1 and 25, of which if 
any one be the denominator of a fraction in its lowest terms, that 
fraction can be reduced to a terminating decimal. 


355 . In non-terminating decimals the figures of the quotient 
must recur otter and over again. 

Take the fraction 4- To reduce it to a decimal, we annex ciphers 
to 5 and divide by 7. Since the division does not terminate, we 
cannot have the remainder o, and the only possible remainders that 
<*an arise are 1,2, 3, 4, 5, and 6 and consequently after six steps at 
most (after as many divisions at least as there arc units in the deno¬ 
minator) we must come to the given numerator or to one of the 
remainders that has occurred before, and therefore from that point 
* we must have a recurrence of the remaindets, and therefore of the 
quotient figures in the same order over and over again. Thus, 

7)5-0(714285 


49 

10 20 40 

7_ 14 }5 

30 60 5 

28 56 


Here, after 6 figures, we get 5 for 
remainder, and therefore the whole 
process will recur again from the 
beginning. 

,\ 4*7142857142857142. 


366 . When,* beginning from a certain point in the decimal 
part of a number, the figures repeat themselves indefinitely and in 
the same order, the number is called a recurring, circulating, 
repeating or periodic decimal ; and the whole set of figures 
which recurs constantly in the same order is called, the period or 
repetend. 

367 . The period is termed simple or a compound repetend 
according as it consists of one or more figures ; and the extent of the 
period is denoted by means oi dots ( * ) placed over the first and last 
■of the figures which compose it. 

Thus, 4*2*6666 .*2-6; and iV*' 135I35. 

So, *§7»’575757... ; -624*-024024024...; -326**3262626. 

The several periods in the above are 6, 135, 57* 024 and 26. 

368 . Recurring Decimals are either P^re or Mixed. 

(i) A pure circulating decimal is one which recurs from th# 
first figure of the deqpnd! pert; as, r j, -67^ 
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(ii) A mixed circulating decimal is one which recurs after 
some figures and thus consists of a non-recurring and a recur- 

* ring part; as, *17, *2468. 


359. A vulgar fraction in its lowest terms, whose denominator 
contains neither of the prime factors 2 and 5, produces a pure circu¬ 
lating decimal , whereas one, whose denominator contains 2 or 5 
and one or more other prime factors, produces a mixed circulating 
decimal. 


Thus, 


=-142857 


■ 

’22 2x11 



Ex. 1. Convert i and T V into decimals. 
(0 3)7(2*3... 


6 
10 
9 
1 

(2) 27 ) 4 '°('i 48 - 
27 
130 
108 

220 

216 


Here, a repetition of 1 in the remainder 
gives a repetition of the figure 3 in the 
quotient. 

The figure 4 occurs again in the re¬ 
mainder after 3 steps, therefore the digits 
1, 4 and 8 must recur in the quotient. 

•I 4 §. 


• 4 . 

• « 17- 


For £=»2 t — 2+55 = 2+ ^=2+ j ^==2 + td+T 15 = 2 + T JJ+ Vft’o 


*2+fV + 


=»2 + t * 0 + 2 4-tV + Ttrn + ro«j = 2 , 33 ... 


Similarly, the second can be explained. 

Ex. 2. Reduce VW to a decimal. 

36)5*0(138... 

36 Here, the remainder 32 which occurred after 

140 the second step occurs again in the third, and 


108 

320 

288 

32 


therefore the figure 8 will recur in the quotient. 


yV 


n8. 


Examples CVI. 

Reduce to recurring decimals :— 

t t; A» hi i A ?W; 4; V s H; * s « > *; 9ti- 
8 Tnr; zj > 5 5 i 7-Wr J J 3 tViV 
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3 . 

4 . 


t . 

TTTff » 

1 <M»o 
*37 


3 14 
“TT 


a on 


£33 » 




*« 


S 1 4 3 

unrs 


10(1 

XtfTf* 


VW -; ««; *HH 


g 9 7 
TTVS 


441 . 

■nnr* » 


Hb 


360 * (i) In a given recurring decimal, the period may be sup¬ 
posed to begin at any point we please after the first repeating figure. 

Thus, 1 5 ' 45387387 -= 1 5 ' 45 §B 7 - 15 * 453873 * 15 * 453873 $ ®&c. 

(ii) Sometimes the period is made to commence in the integral part 
Thus, 64*2 §=64*2 54* 64*2 S42=&c. 

<iii) The number of digits in the period may be repeated as often as 
we please without altering the value of the decimal. 

Thus, 8*546=8*54646=8*5464646=&c. 

;iv) In the conversion of a fraction to a recurring decimal, we may 
often shorten the work by expressing the remainder at some 
step as a fraction. Thus, 

*=•142?; *=*1424x6= *8574-; and *=*142857*= *142857. 

361 . When recurring decimals have the same number of non¬ 
recurring figures and also the same number of recurring figures, they 
are said to be similar. 

Thus, ‘3425$ and 6*17863 are similar recurring decimals. 

362 . All recurring decimals can be made similar. 


Rule. Extend each decimal as far as the farthest non¬ 
recurring figure in any of them ; then find the L. c. M. of the 
numbers of figures in each period, and extend each period so many 
places further. 


Ex. Make 4*238, *1234 and 54 025 similar. 


4*238 * 

*ii 34 = 

54*023 * 


4*23 

*12 

54*02 


88888 $ 

342342 

523232 


Here, we see that the first term 
has the largest number of non¬ 
recurring figures ; (*. e.) 2 figures. 
So extend each decimal 2 places. 


The peiiods which consist of 1, 3, 2 figures respectively, are 
then extended 6 places, for 6 is the L. c. m. of 1, 2 and 3. 


Examples CV1I. 

1 . In the following recurring decimals begin the period at the 
fifth decimal place :— 

3*i$ ; 47 ; 29002 j *36 ; 2114 ; *o 5 s$ J 7®6$ ; *0465 ; 5 ‘ 4 l* 

% Extend *57, 2*54 and *064$ so that they may have the same 
number of figures in the period. 

3 . Extend *iij, *1234 and *1234 so giat they may have the 
same number of recurring figures. 
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4 Convert the following vulgar fractions into recurring deci 
mals by the method of Art. 360 (iv) . — 

> t** i tV ! A ; vsr » tV » vt » # 

5 Hake the following recurring decimals similar — 

Cl) 3 '° 7 ^> 9^45, *363. (2) *$, 87, $ 7 & 

(3) *41 4 » 6*ioij. (4) *5507, 046$, 1*41$, 7o6§. 

(5) 7854, *>9» I4*5t, *oo4| (6) 970H 4*4<^, 10*8492*37, *21865 


363 7 ft find the vulgar fraction which shall be equivalent to 
a pure recurring det tmal 

RULfc. Make the penod the numerator of a fraction whose 
denominator shall consist of as many nine 1 ; as theie ate figures in 
the said pei iod , and this reduced to its simplest terms will be the 
vulgar fraction required 

\\^^Ex. Convert aqtj 9$ into equivalent \ ulgar fractions in then 
lowest terms 


.on. 

•inr ! 


. 1 9 
TV 


(1) 4 (2) 96 s 

Proof For the sake of conciseness, let r and y represent iheu* 
values respectively , then, we shall ha\e r 

x = 6666 . 


* • 


10 times x —6 6666 


• • 


y— *9696.., 
100 times^*96*9696... 


whence, subtracting m each case, the foimer from the latter, we 
obtain 


9 times v**6, 


and 




99 times ^=96, 
and 


364 . To find the vulgar fraction which shall represent the 
value of a mixed recurring decimal. 

RULE. Make the non-recurung and the recurring parts taken 
together, diminished by the non-recurring part alone, the numerate] 
of a fraction whose denominator shall consist of as many nines as 
there are recurring figures, followed by as many ciphers as there aie 
non-recurring figures; and this reduced to its lowest terms will be 
the vulgar fraction required. 

/ Ex. Convey *27, *24and *on $6 into equivalent vulgar frac 
Hiions ja their lowest terms. 


<I) 27* 
f 


37~2 

90 



5 

18' 


( 2 ) *24l7« ^57^24^2433^ Sju 
K 457 99oo 9900 3300* 


(3) *OII$£w» 



For the 

Udftjfef (1) 



1125 jt_ 

99000" 88 * 

conciseness, suppose x and y to repre 
respectively; then, we shall have 
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.i= ‘27777-..... y - *2457575757. 

10 .t=* 27777 . look's* 24*57575757 ...... 

100**277777. 10000 ^=*2457-575757 . 

whence, subtracting the second line from the third in each case, 
we find 

90.1**27-2=25, 9900^=2457-24=2433, 

• r -*tzZ- ?5_ 5. . „_2457 r 24_ 2433 811 

* 90 90 18 ’ ’ ^ 9900 9900 3300 

385. The above method is also applicable if there should be 
some integral figures in the decimal, but the equivalent vulgar frac¬ 
tion is improper. If it is reqpired as a mixed number, \Vb may either 
reduce this to mixed number or apply the method given below and 
thus obtain it at once in that form. 

Ex. Express 2*27 and 4*5^3 as vulgar fractions. 


. , .. 327-2 225 25 3 .. ... .27 3 

0) 3'27= ^-9 9 = TT“ z n ! °ra-47-2+-*7-a+ 99 -* 1I . 

(2; 4-583 = 45?3Z45_ 453?_ «69 = ^85 


or 4-583=4+'583^4+ *,*■ 


99° 495 


366 . It follows ffom the Rule that '9=^=1 ; ’09=^5=tn~‘I- 
Similarly,‘069='07 ; *0259= 026. Hence, whenever *9 occurs at the 
end of a decimal, it should be omitted, and the preceding figure 
increased by 1. 

367 . The following equivalent forms with their com erses 
should be verified and committed to memory :— 

*=*■$ ; 4=*6 ; i~*i6 ; £=*83 ; i**i ; *='09- . 

4 =* *142857 ; 4 = *28s7i4 ; 4=*42857i ; 4**571428 ; 

4=*71428$ j 4**857142. ^ 

Also T V»'676923 ? T V=*230769 ; 

tV* *30769! ;* xj * *692307 ; (/ Y ‘ 

^*769238 ; *923076. % f ' ) 

Students should carefully notice the decimals 

equivalent to vulgar fractions with denominat ors 77 \J;_ ' 

and 13. All are pure circulating decimajy^anl' 
the ■ w wi W T aigits 142857. 076923 and I5:|£4?L occu| ft / 
in all respectivelj^^fW^^irtB^ fee placed f \, 

round a circle, 1 and read off, beginning with 1, 3 , 4, y 

5,. 7, 8 ; o, 2 , 3 , 6, 7 , 9 atid i, 3» 4 5> 6, 8, in turn, » 1 

with the other digits in order as they Stand round \ M 

the circle, decimals equivalent respectively to 4 , 
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Ex. Express *382142857 as a vulgar fraction. 

•38**42857 - = 

J * 3 IOOO 7000 280 


Examples CV1I1. 

1. Convert the following recurring decimals into vulgar frac¬ 
tions in their lowest terms 

(1) *§; *627 ; **34 ; *4263 ; §6 ; *259 ; *7227 ; *62026$. 

(3) *3621 ; *47*543 ; 0$ ; '«> 49 § ; 3*545 *, 196 ; *i6§27 ; *5416. 

(3) *°432 ; 21**964§ ; *6761904 ; 008497133 ; *81136; *444 *o& 

(4) *24f254 J 1*0428571 ; 2*642857i ; 3*864301$ ; 13-94230769. 

(5) 6*769236; 50*230769; 415076923 ; *612345679 ; *27$46i5J. 

2. Express the following as finite decimals :— 

•09 ; 4 369 J ‘4579 ; 25*999 ; 15*89 5 3*7899 ; 59*$99 ; *009. 

3. Required the least numbers of which *476190 is the recur¬ 
ring quotient; and find the error in the corresponding fraction when 
**47619 is taken to represent it. 

. , 1 *i *2 *3 *4 *3 *6 *7 *$ *9 

4. Prove that-= -== = —= - = -= A = — = -5= - • 

9123456789 

I *4§ *|4 *63 72 *$i *96 

5. Prove that — = —= 7-= -5- — — . 

II 5 6 7 8 9 10 


7 X. ADDITION OF RECURRING DECIMALS. 


368 . To find the accurate sum of sexteral recurring decimals. 

Rule. Write down the decimals undei one another making 
them all similar (Art. 362), and afterwards extend two places more to 
make sure that we are carrying the correct figure to the last place of 
the second extension. Add in the usual way. Then in the 9um the 
first extension will give the non-recurring fart, and the second the 
recurring part. 

Ex. Add together 33*oioi i, 76*0914, 5“ I 37§, 98*863. 


32*01011101 non 101 
76*09 149 * 49 * 49 H 9 *4 
5**3 753753753753 75 
98*86 3 33333333333 133 


|ir.o|j4733734634f Am . 
ting part and 247337346347 * s recurring part 


> Here, the greatest number of non-recur¬ 
ring figures is 2 ; so extend each decimal 
2 places. The periods consist of 4, 3, 
1 figures, of which the L. C. M. is 12; so 
extend each to 12 places, and two places 
more to ensure accuracy of the last figure 
retained. In the sum, 10 is the non-recur- 



approximately 
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Rule. Set down the decimals under one another repeating the 
period of each 2 or 3 places more than what is required tn the sum. 
then add in the usual way, taking care that the last figure retained 
be increased by 1, if the succeeding figure be 5, or greater than 5/ 

Ex. Find the sum of I3*§, 2*02*, 111*0004, 3*14159, and 2*6!*$ 
approximately correct to 6 decimal places. 


13-555555 

2 025252 
111*000444 

3 Hi 59i 
2*024024 


55 

52 

44 

59 

102 


131746868 I12 


Here, by carrying out the decimals to 8 places, 
we ensure the accuracy of the first 6 places. Also 
in the sum, as we stop at 8 and the; succeeding 
figure is 1, we need not increase 8 by 1. 


Examples C1X. 

1. Add together accurately — 

(1) 4*64**2§i 4*02$I4 ; *4187 + *3064*125 ; 2*ooi4 *i£i& 4’$. 

(2) *ioi 4*2431834**1236445*2$ ; 3*6964*4071435*13476*5. 

(3) 27*6423$ 4-9*2642637 4*5*4925 +1 4984*603306. 

(4) 4 003584 *08388994+36*1612 41 006. 

1 5) 3*4164-8*25 i42857 4- *034 423 257635 4 5*45627. 


2. Find the values (app. correct to 7 places of decimals) of- 

(1) 7*§04*34164*3*i4§ +1*& ; 6*i27 4 3*8oi 41*031346. 

(2) 45 6761441*3094513*3*7467493+4 45^7- 

(3) 7395 + 7i*3 + i6*2§44i6273544i8 2941*643*97' 

(4) * 13^ 4 * i 428 57 4 2*4 i ^ 4 2*06 4 42 *63 4 *oo849713$* 


XI. SUBTRACTION OF RECURRING DECIMALS. 


370. The Rules given for Addition are also applicable in the 
Subtraction of recurring decimals. 

Ex /. Subtract 5*9876; from 28*035471. 


280354717171 71 Here, the periods have 2 and 3 figures; 

5*9876! 576376157 their L c. M. is 6 ; 'therefore the recurring 

22*0478114059 1 Ans. part in the difference contains 6 figures. 

Ex. 2. Find (1) the difference of 2*0234* and *6ai approximatetty 
correct to 6 decimal places ; (2) the complement of *6142857* 


(1) 


2*023413 

*628888 


88 ? 


i‘ 


(2) 1*000000000 


3p45 2 4l5 a 5 

4 % difference- i*394 5 2 5- 


*6142857 

•3*5714* 


>4 

IS 


(Anphnmif. 
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Examples CX. 


1 . Find the accurate difference of .— 

(t) 17*2163- 12*46. 12) *30684-*2346. (3) *36$oi -‘2492. 

(4) 15*623-11*27. ( 5 ) 3 6 5 ' 2732 l - 148 ' 97 - (6) 25*47-16*857$. 

(7) 6*734§9-3*0726. (8) *71428$-*001136. (9) 7 * 32 i 4 -i* 5 o 7 - 

2 . Find the values (app. correct to 6 places of decimals) of ;— 

(1) *64- *00769238. (2) 78*31-19*684. (3) 142*345-109*32. 

(4) 314*2905,-180*4162. (5) 52*86-8*37235. (6) 3*8564-2*0387. 

3 . Find the complements of *04563 ; *0789 ; 25*6450376. 

4 . Find the values of:— 

(1) 5*7892-2*368 + i7*54 + *2io5- 12*9761 -3*2i§. 

(2) 14*8976 - 27*3 r 56 - 49*$ i +15 *763 +183+21 *o§. 

(3) 187136-5*87+ 161*0235+ 21 -8*004. 

(4) 7*§ +12*36 - 59*7365 + 90*028 - 6* 12 §7 - 207 i. 

j, XII. MULTIPLICATION OF RECUBRING DECIMALS. 


371 . To multiply' a recurring decimal by an integer ot by a » 
terminating decimal. 

Rule. Proceed in the usual way, extending the decimal 2 or 3 
places beyond the end of the period, in order to ensure the correct¬ 
ness of the last digit retained, and in the product point off as many 
decimal places as there are decimal places in both the multiplicand 
and multiplier. The product will also be a recurring decimal of the 
same kind as the multiplicand (2. e.) with a period containing the^ 
same number of digits. 

Ex. /. Multiply 37'83459 by 7j and 37*8236 by 11. 

(1) 37*83459459 (2) 37*8 23636 

_7 _ 11 

264*84216 416*059- 416*06. (Art. 366.) 

Ex. 2. Multiply 6*3917825 by 6*924. 

6*3917825917 255671303I671 * 

6*92 4_ 


44*25670266551025 dns . 


255671303 
12783565i 
575260433 


1278356518356 

57526043326043 

383506955506 955 


383506955 


m To multiply one recurring decimal by another. 

Convert &e given decimals into equivalent vulgar 
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fractions, and multiply as in Art. 270. Then reduce the resulting 
fraction to a decimal. 

Ex. Multiply *089 by ’028. 

•089=*^= !L= -2_; •MS- 2 - 8 --. ii. 

900 900 IOO 9OO 9OO 45O 

the product read. = — x - I>5 = —— = -0026. Am. 

100 450 5000 10000 ■" — 


Examples CXI. 

1 . Multiply :— 

(1) *37642 by 9 ; *37642 by 11 ; *37642 by 37 ; *008376 by 762. 

(2) *432244318 by 88 ; 7853981* by 3457 ; 6*34287 by 5*01723. 

(3) 3‘5 b y *8 ; 3*9* by *022 ; 3*54268 by *144 ; 15 673 by 2*4. 

(4) 2*3857142 by 5*6 ; 27*38443 by 26*7 ; 9 3856787 by 7*659. 


2 . Find the values of . — 

(1) 4*$x*24 ; 7*63x8*83 ; 1972x29*45 ; 7*5 x *01596. 

£2) 6*36x*57i42§ ; ri8x*53846i ; 5598*9243^8*247. 

(3) 2*27 X *249 ; *073 x 272 ; 49*3 x *29954 ; *12837 x 2*5227. 

(4) *0621 x48*926 ; *42857! x*3 of 3*8 ; 44*2064! x 1*5823707. 


XIII. DIVISION OF RECURRING DECIMALS. 

373 . To divide a recurring decimal by a whole number or by 
a terminating decimal. 

RULE. Proceed as in ordinary division, bringing down the 
digits of the period in succession. The quotient will also be a 
recurring decimal. 

Ex. Divide 8*9854 by 12 and *6559903 by 4876. 

(1) 12)8*98544444...(*74878703. 


' ' 1 ^ • 1 1 1 I 

84 

(2) 

4876)65*5990399.. 

■*( 134534 **. 

58 


4876 


4 L 

84 

16839 


105 

§ 4 _ 

14628 


96 

44 

22110 

16839 

94 

36 

T 9 504 

14628 

84. 

8 

26063 

22119 

104 


24j8o_ 

19504 

96 


16839 

2615 

,\ the quotient’ 

*■74878703* 

•\ the quotient* X3i34IM 
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374 . To divide one recurring decimal by another. 

% Rule. Convert the given decimals into vulgar fractions, and 
divide as in Art. 274. Then reduce the resulting fraction *to a 
decimal. 

Ex. Divide i*i§ by *000132. 

1*3 — l 1 102 17 . . 132 1 

I I3«*——■=* — == — : *000132“ —-—«-. 

90 90 15 999900 7575 

•*. the S^ent reqd.- -/-+ H x 7 -gl = 8 5 8S- Am. 

Examples CXII. 

1 . Divide:— 

(1) *$ by 5, by 7 i 37*687 by 5 » b y 45 » *332§ by 125 • *46153$ by 30. 

(2) 3*457954 by 8 ; 37*63584$ by 7 j 539*63456 by 112. 

( 3 ) 235*47 by 24x20 ; 7476 by *07 ; 9*46 by 1*5 ; 3*6 by 2*4. 

(4) *028345012 by 14*156; 20*13972 by 42*1 ; *1016! by *00036. 

2 . Find the values of;— 

(1) 3 *$+ 2 * 7 $i 1 *96+*583; 6 o*4§-*-7*38; ii*83-*249; *J 7 +*i 4 §. 

(2) 4*oJ + *i4o 7 ; *01236+051 ; 9*5^3*2o85 ; 6*$gi 4.15*45. 

( 3 ) * 89 i + i 29; ‘06574-*2i5 J *i2|4.*25i ; 7*3$-*-*079. 

(4) 4H*3$i9+19*5^81 ; 14*476196+2*1590 ; 77 67027+9*486. 

XIV. SIMPLIFICATION OF DECIMAL FRACTIONS. 

Ex. 1. Simplify ZLZ'}**:'** *‘» 3 **01 

*01 X *2 X *OI 

The given fraction-: 0 ?- 1 - 82 ~ °°° 336 + ««ii6^ 000002 
0 *00002 *00002 Jm 


Ex. x. Find the velue of rf 6 ' 8 °^ 

nj«5 i-2j • 

The velue«■ ~ y 8 ^ ^- of ^ 

. 16666...+2*620620... 2*2 s 


, 2 |X 2 ^r . 4 * 4444 ...-2*83333... rf 20*4 
$ , t *6666... +2*629629... OT 2*25 

5 II 11*5 4 * 9 < «5 5 + W(t 15 

?ftf*£*3S.S + 2.lf.a ^ 

S S&, 4 * 9 *. 15 S 5 5 ‘ v 
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Examples CXIIT. 


Simplify:— 

1. i'7i of *276 of 15. 

3 . *6§ of 4*i i of ~ of 2*432. 


2. i*8j of *9§4 of *43857! of 2*25. 

4 . of *0006 of - . 

3i *0024 


k •064+12*25 I3‘$ + ‘Q78 -’003 m 'on x 133*1-723 x *0072 


•9375 


137 


a - 29 of n 7 . 9 . •'^x-° 3 -:? 4 X-° 0 + , 76 >< | 2 L . 

-00705 * 9 -i x *023 x *01 


10 2 *5 + r2 $- 2 ’ I2 5 
375 + 2 $- 4* 2 5 


• • • 
•03-*o? 


I + 5-4 X 6-4 

1+2*3 x 3*5 

. *42857! 


13 . - ™ 5 -of —- 5 - . 14 . (s+SM)*-*. 15.^4 

| of 13^ i of 275 \ 100 / -01714285 


10 . , 2 ' 3 of is | 775 

* *75x36*6 2*of3i n-$ 


17 ,Q 4275 y 4 - 21 ^ 2*^ 

3*05 *342 i‘53i 8 


H.^s. ysx.ns X 

100 25 3 * 2-5 J 1000 


19 ^57i4i+ , i42857 ^Q. 8 ' ^I 4 2 § x 17 Jg *216 of '625 

•§7142$ - *428571 * 2^ of 1*285714 ‘48 

ai. 2 & of 2 ’ 8 3 1 4 i of 4-03 6 22. OZl 0 f-^-+— of— 

6*4 of *857143 375 of 17 3**6 *0625 7 5 * ( 

23 4 -i- 3 -ii of r 3 of 4 u.-smn+s&sg. 

i*J+2*!o 4 *37 of 8*8 i *000035 2*jx5*6 

85. 3*30208^ 6*6 x *375 | .?. , . 77 j 

16*510416 1^ of *138461 of l 11*69 

ob *i x-i x*i4-*oi x-oi x*oi am *375 x*375*“*Q25 X*Qj 

"2 X “2 X *2 + ‘02 X *02 X *02 ' ' *375*”* 02 S 

2g * 02 X* 9 X*i^“*i 4 X*o 6 x*o 3 +’i 3 X‘oiXt )4 

*05 x *04 X '03 

*■ < *« rf S rf,7+,4rfm "**§S* 

* W rf *r5 + ft * rf 


_ 2*175 * 4*4 8*8 r 16 

22. of — of — 

3-16 *0625 7 5*625 

*044x2*1 . 3*67692$ 

354. — -+ —; 1 * 

•000035 2*3 x 5*6 


*175 X *375 - *025 x *025 


•375 “*025 
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XV. REDUCTION OF DECIMALS. 


. 375 . A general view having now been taken of decimals, we 
proceed to show how they may be made to change their denomina¬ 
tions when they are considered as belonging to a particular unit; 
and in what ways they may be adapted to the particular computa¬ 
tions in which they are most Frequently employed. 

376 . Reduction of Decimals can conveniently be classed under 

the two following heads :— « 

(1) To refiuce a decimal of one denomination to a lower deno¬ 

mination : and conversely, 

(2) To reduce a quantity of one denomination to a decimal of a 

higher denomination. 

377. Case I. To reduce a decimal of one denomination to a 
lower denomination. (Descending Reduction). 

RULE. Multiply the decimal of the given denomination by the 
. number which connects the lower denomination with one (or unit) of 
the given denomination. 


Ex. Reduce Rs.yi^ to pies, and ‘045 of £7 to jarthings. 

(1) Rs.r 15 ( 2 ) £7 

16 *045 * 


a. 114*40 
12 


^‘315 

20 

j.6*3oo 


P - 1 372-8 

the reqd. result = 1372‘8^. 12 


^ 75*6 

_ 4 

^.302‘4 

the reqd. result™ 302 *4g. 


378. Case II. To reduce a quantity of one denomination to 
a decimal of a higher denomination. (Ascending Reduction). 

RuIe Divide the number of the given denomination by the 
number which connects that denomination with one (or unit) of the 
higher denomination. 

Ex. Reduce 3333 pies to the decimal of a rupee , and 21 f grs. 
to the decimal of an oz. Troy . 

(1) 12 )333 3 P - ( 2 ) 8 ) 2,7 5 ff rs - 

16 ) 27775a. 4 13 ) 2 71875 

Rs. 17*359375 ' 20 ) '90625 dwt. 

the reqd. decimal=-/fa . 17 ’ 359375 - '0453125 oz. 

the reqd. decimal™ * 0453125 oz. 

378. Sometimes we employ both the descending and the 
ascending process in reducing a decimal of one denomination to a 
decimal of another denomination. 



REDUCTION OF DECIMALS. 


279 


hx. Reduce *78936 of a guinea to the decimal of £1. 
78936 gui. 

21 


20^ 


16^76 s6f. 
^•828828 


the reqd. decimal=£*8.28828. 


Examples GXIV. 

Reduce :— 

1* £’02375 ; £’00375 ; £3*5478 ; £*00625 ; £*28125 to pence. 

2. '03125J.; £‘6947916 ; *ool guinea; ,£*47083 ; £*383^0 farthings. 

3 . Rs 5*00625 ; /fr.276543 ; 775625 of ^.5 ; A'j. 3*049 to pies. 

4. Re *972916; Re. ‘40972; Re.' 68125; AV. *634375; Re.'i4o\ to piie. 

6* 7859 cwt. to ounces ; 4*34954 miles to yards \ *549675 days 

to seconds ; 2*5384375 of a day to seconds. 

6 . *6i979K$R). Troy to grains ; *678571428 week to minutes. 

7 . 3*6874 acres to sq.yds. ; *0475 gallon to pints ; 2*274025 mds. 
to ihataks ; *825 of a lea. to yards. 

8. 8*4//. ; *335 r. ; 6*375^. ; *4068^. to the decimal of £1. 

9 . 37*9872 sec. to the dec. of a day ; 420*8138 sq. yds. to the 
decimal of an at re ; 2*25 of 3*5 at. to poles. , 

10 . 47*733 As. to the dec. of a ton ; 1 oz. Avoir, to the dec. of 
1 os. Troy ; 3*6 cwt. to the dec. of a ton. 

11 . £*625 to decimal of a guinea, and of half-a-guinea. 

12 . 527*3994 yds. to the dec. of a mile ; *54375 As. Troy to 
ounces Avoir. ; 1 oz. to the dec. of a cwt. 


380. The preceding two cases of Art 376 enable us 

(I) To reduce a decimal of one denomination to a compound 
quantity of lower denominations ; and 

(II) To reduce a compound quantity to a decimal of a higher 

denomination. 


381. Case I. To reduce a decimal of one denomination to a 
compound quantity of lower denominations . 

Rule. Multiply the decimal by the numbers which connect the 
successive denominations in order ; and the integral parts of the 
products taken out , as they occur, will be the value required. 

Ex. /. Find the values of A\y.3*46875 # and ,£5*6125. 

(0 ^.3*46875 ( 2 ) £5*6125 

_ 16 _20 

<*.7*50000 s. 12*2500 

12 12 


p. 6 'o 

The reqd. value= Rs.$. 7a. 6 p. 


d\ 3*00 

The reqd. value*** & 
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Ex. 2. 

Find the values of 4*215 of Rs.7 a 

(0 4*215 

(2) 3**2585 

7 

2 

/fa*. 29* 505 

£62*5166. 

16 

20 

#.8080 

* io* 3333 - 

12 

12 

/•096 

^ 3 * 9999 - 


The reqd. value—./fa, 29. 8a. o'g6p. The reqd. value— £62. 10s. 4d. 

388. Case II. To reduce a compound quantity to a decimal 
of a higher denomination. 

RULE. Divide the lowest denomination by the number which 
connects it with the next, and to the left of the quotient affix the 
number of this denomination ; and continue the process till the 
required denomination is obtained. 

Ex. /. Express Rs. 5. 1 a. 6 p. as the decimal of Re. 1, and £3. 
i8r. 1 i\d. as the decimal of £1. 

(1) i2 )6/>. (2) 4) 

i 6) i '5<2. 12 )11 

Rs.5'09375 • 2 0) 18-937 $s. 

The reqd. decimal— Rs, 5*09375. ,£3-946875 

The reqd. decimal —<£3*94687 5. 

Ex. 2. Reduce 7 fur. 25 po. to the decimal of a mile, and 14! oz. 
Avoir, to the decimal of 1 oz. Troy. 

(1) 40 )25 po* ( 2 ) 5 ) 2 ’ f8) 6300 grs. 

8)7*625 'fur. 16)14*4oz L 4 (3 ) 787 *5 

■9 ib. 20 ) 262*5 dw ts. 
7000 13*125 oz. Troy. 


*953125 mi. 

Hie reqd. decimal —’953*25 mi 


6300 grs. 

The reqd. decimal—13*125 oz. Troy 


Examples GXV 

1 . Find the values of:— 

(1) Zfr.5-07125 ; JPj,8o*o 75 ; *016 of a rupee j 30*36 of *75 of /fa. 10.. 

(2) -45 of £1 ; *16875 of £3 ; 2*36875 of £6 j £'5675 i £ 0484 } £l • 

(3) *34o6»5 of £1 \ *615 a is. •, *48^1 of £1 ; £5*6125 ; *4375 of £1. 

(4) *375 of a guinea ; 1*025 °f a guinea ; 7635416 of £1; *4$$J of is. 

( 5 ) *375 of a cwt. j *6875 of a yard j 13*3375 acres » *655 of a day- 

(6) ^.57989583 i *8716 of a ton ; 2*5384375 days ; 22*25 of 17 half-crs. 
*000035511361 mile? *1071428$ of a cwt.; *09375 of an acre. 

m *00625 of x md.*o*i 4 of 3*5 moidores ; 3*2! of acres. 
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2. Reduce:— 

(1) 5 \d .; \d. ; Ss. ii£j£ ; is. 3 \d. ; £ 1. 14J. io|rf. to the decimal of 1$. 

(2) 12$. 6 $d.\ 15J. 17J. oj/f.; £2. 15 s. g^d to the dec. of £1. 

(3) 7 a. 6/5.; 8a. 3/5.; 13a. 6*/5.; /fa. 53. 13a. 8i/5. to the decimal of i Re. 

(4) 18 s. 11 ±d. to the dec. of a guinea ; 4$ guineas to the dec. of £$o. 

(5) Rs.2. 13 a. ic ip. to the dec. of Rs. 5 ; Rs. 35. 14a. 6/5. to the dec. 

of Rs .25 ; /fa.6. 6a. 8/. to the dec. of Jfj.io, 8a. 

(6) 12 s. 6 id. to the decimal of j£i, of ^100 and of £'001. 

(7) 10 oz. 11 dwts. 21 jgrs. to the dec. of 1 lb. Troy; and of 1 lb Avoir. 

(8) 9 cwt. i3tbs. 4 oz. 3'84drs. to the dec. of a ton ; 4 cwt. 1 qr. 10}lbs. 

to the dec. of icwt.; i7cwt. 3qrs. I7lbs. 87 oz. to the dec. of a ton. 

(9) I2hrs. 55min. 23^ sec. to the dec. of a day ; 5 days I2hrs. 25mm. 

37*92 sec. to the dec. of a week ; 1 cwt. 3 qrs. 4 lbs. to the dec 
of a ton. 

(10) 1 lyds.; 3fur. 66yds. and 6yds. 2ft. 7^in. each to the dec. of a mile. 

(11) *002 of 2*75 pag. to the dec. of /?$.3*46 ; 4 mds. 8 sr..i^ ch. to the 

dec. of 14 mds.; 3 sr. 4 ch. 2 to. 11 m. to the dec. of 1 md. 

(12) 6 fur. 100 yds. 2 ft. 3 m. to the dec. of a mile ; 3 ro. 31 pa i6$yds. 

to the dec. of an acre ; 13 cub. ft. 1323 cub. in. to the dec. of 

a cub. yard. 


383. To multiply or divide a quantity by a decimal \ or to find 
the value of a decimal of a quantity. 

Rule, (i) Express the given quantity, when necessary, as a 
simple quantity, and perform the required operation ; or (2) reduce 
the decimal to a fraction in its lowest terms, and proceed as in 
fractions. (Arts. 302 and 303.) 

Note. When the decimal is recurring and the value is required 
to be exact, the second method is advantageous. 

Ex. 1. Find the value of *432 of Rs 6. 10a. 8/5. 

(1) JRs.6. 10 a. 8 p. x *432= 1280^. x *432 *» 552*96/5. “ Rs .2. 14a. 0*96/ ^ 

(2) *432 of Rs. 6 . 10a. 8/5.=tVi& of RsA, loa - °f 

= t K of Rs. 160**Rs.2jl**Rs .2. 14*- ov6p. 

Ex. 2. Find the value of 4*234 §1 of £2. i$j. 

4*234 of £2. t$s.=e4sU$ of £2. I5 J -=4ii& of £2. l$s. 

**£2. 15 *. X4+jfa. 

*j£lI*f*12*Qi.e*/lI. 12S. XO‘8d 
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Ex. j. Find the value of 3'3 of f \ of i sq. ft. 3 sq. in. 

*735 

Value required =*3’ of . 4 ," of i T i T sq. ft. = 3), x H^sq. ft. 

~ V x x -yn' % x sq. ft. = j-g 1 sq. ft. 

= 20g sq. ft. = 20 sq. ft. 80 sq. m. 

Ex. 4. Find the value of 2 8680 \ of AV.i. 8a. + '83 of A’j. 2. - r8 
of Rs. 2. 8<7. • 

2*8680*; of Rca. 8a. = 2;?,^ of Re.1. 8 a. = 2\tf of AV.i. 8a. 

— AV. 1. 8rf. x 2 + AV.i = AV.3 +AV.i. 4a. 10/. 

= AV-4. 4a. lop. 

*83 of Rs.2 = l? t of Rs.2 = 1 of Rs. 2 — Re.■{ = Re. 1. xoa. 8 \p. 

1 *8 of AV.2. 8 a. = K, of Rs.2 i=;; x RsA = AV.i =Rs 4. 8a. 
value required — Rs 4. 4a. iop. + Re.i. ion. 8/. - Rs 4. 8a. 

= AV. 1 . ja. 6 p. 

m 

Examples CXV1. 

1 . Find the values of: — 

fi) 1*85 of AV.i. 10a. 8/. ; 2*375 of Rs. 6. 10a. %p. ; 775625 of AV.50. 

(2) *925 of 6j. 8rf.; *7365 of 6r. 8 d. ; *59375 of 19J. 4 d. ; *78125 of £6. 

(3) *00390625 of £1. 12s. ; *0474609375 of £10. 1 y. 4c/. ; *07 of £2. 10s. 

(4) 6*156510416 of Rs.40 ; *001953125 of Rs. 400 ; 1*46875 of 3 bighas. 

(5) *046875 of 1 md. 8 sr. ; 4*106 of 4 raids. 32 sr. 8 ch. ; *045 of 4 miles. 

(6) *7385 of 13J. 4 d. ; 1*625 of 2 tons 4cwt. ; 27*138 of 2 mi. 450 yds. 

( 7 ) *3792 of £3. 18s. i±d ; *0013 of £3. 17s. io\d; *365 of £1. os. 10 d. 

(8) £3. 14*. 6$*/. x 2*46875 ; £874. 13s. 4^x1*875. 

(9) 8d + $i'2; ^503. 12s. 6%d. -5-26*312. 

(10) ^r.47. 13a. X24’5775 ; Afr.149. 5a. x 345*67 AV.239. 9 «- 6/. +13*53. 

(11) *2775 Of * sq. yd. 3ft. 72 in.; *9765625 of 2tons i8cwt 3qrs. I4ibs. 
<12) 225 days i4hrs. 36 min.-*-8*71846; 27 lbs. 13 oz. 15 drs. x*4352. 

2. Find the values of :— 

(l) *5 of Rs.2. 6 a. 4*8 p. ; 3*6(5 of Rs.2. m. ; *3 of Rs.3. 8a. 4 p. 

< 3 ) *714285 of ior. 6d .; <4 ik of £3. 8s. ; 3*9583 of AV.8. 

fo) *348i of £4. i8j. 8di 4*6099 of AV.i 6. 13a. 4p>; *00015746 of AV.81. 
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(4) *53§7I428 of 7 cwt. 3qrs 17 jibs. ; 13*263798 of 3 mi. 7 fur. 22jpo. 

(5) *2083 of ‘3428571 of 2-j cwt. ; 1*916 of 8s .; 3*07 of iw. 3d. » 

3*242 of y\ bighas ; 3*6 of 4qrs. 4 bus. 

(6) *846153 of *08i of Rs.(\ 8a. ; *oi x*ioi of A^.749. 4 a. ; ‘i x *47 of 

Rs.3601. 2a. ; *4694 of A’j-5 . 3a. 2p. 

3 - What is the value of *234, when the unit is worth ^20, and 
the worth of *3 of *3, when the unit is valued at Rs. 108 ? 

4 . What is the value of *583, when the unit is 3 o t. 5 dwts. ? 

5 - Find the respective values of * 

(1) *45 of AY35 + *75 of Rs.2. 5 a. 4 p +3*245 of Re.i. 1 oa. 8 p. 

(2) 871875 of 5«. 4^.+ 1*146875 of Rs.3. 5 a. 4/*. -‘0625 of A\s.io. 8m. 

(3) '375 of a guinea+ *1875 °f a ciown + *3 of 7.?. 6d. — *875 of 2d. 

(4) *5J. + *7 of a crown+ ,£*125 ; £'6 + '3i2$s. +*2 of a guinea. 

(5) 1*125 °f Rs.13. 8a. +44*045 of ya. 6p. — ‘0625 of Rs. 3. I2<*. 

+ 1*025 of 2 a. 6 p.- 2 ‘$(> of Rs. 3 . ya. Up. 

(6) *175 of 28 m<ls. + *i95 of r ind. 16 sr.+*i45 of 14 si.+ *15 of 8ch. 

(7) 625 of £\. u. + *54 of 8i\ 3d. + *027 of £2. *i5J. 

(8) 7 of js. 6n£-*84of 16 s Ud. + ‘927 of £2. ioj. 5 d. f 

(9) *285714 of ^30+^6*857142 + ‘6 of 714285 of £*6+1*3 of *42857!$. 
(10) *857142 of 2-0625 tons + +71428 of 3*375 cwt. + 714285 of 

1*25 qrs. + ‘2857i4 of 105 lbs. 


384 . To find zvhat decimal one compound concrete quantity is 
of any other of the same kind. 1 

Rule. Express the fii st quantity as the fraction of the second, 
as in Art. 306, and then reduce this fraction to a decimal. 

Ex. 1. Reduce 3s. 11 \d to the decimal of £1. 19 s. 4 \d. 

3 $. ni</.=47^., and £1. 19 s. 4{d. =472^. 

47^.4- 472 5 the reqd. decimal- 7 . A ns. 

Ex. 2. Express g of Rs.$. 12a. + *625 of Rs.3 — *54§ of Rs, 4. 90. 
4 p. as the decimal of Rs. 100. 

■I of Rs. 3 . i2cz.x 60a. = 22*0.=AV.i. 6a. 6fi. 

•625 of i?j.5=sA , j.3*i35*/?J.3. 2<*. • 

*5451 of Rs. 4. 9 a. 4 A = futt of 73 x«-'=tt x A |-a.*»40a.— Rs.2. 8a. 



304 


ARITHMETIC. 


the first quantity —Re.i. 6a. 6p. + Rs.3. 2a.-Rs.2. 8a. 
=tRs,2. oa. ofi. = Rs.2jj. 

the reqd decimal■»234 +100= *0203125. Arts. 

Examples CXVIl. 

1 . In the following Examples, reduce the first of the two given 
quantities to the decimal of the second 

(1) Rs. 11. 2a. 2 p. ; Jfr.178. 2a. 8 p. (2) Rs. 12. oa. 6p. ; Rs. 25. 7a. 


(4) Rs. 2. 13a. 10^. ; /fa. 50. 

(6) 13$. 6f d. ; 15J. 6 d. 

(8) 3! guineas ; £2. 15*. 

(10) 7s. 8’1942^.; 15J. qd. 

(12) } of 2s. 6d ; | of ii guineas. 
(14) '0527 of £\. 7s. 6d.\ 13s. 4^- 


(3) Re.i. tia. ; Rs. 2. 8a. 

(5) 51.; 13 s. 4 d. 

(7) £3- to- 81^ ! £7 • iar. 

(9) l \d • 7 s. io\d. 

(it) * of I Of. ; 13J. 4^. 

(13) 3*45 of iar. 6d. ; half-a-crown. 

(1$) 3hrs. 26 min. 37 sec. ; 13 days 20 hrs. 23 min. 

(16) 1 cwt. 2 qrs. 3i lbs.; 1 ton 4 cwt, 1 qr. 24 lbs. 

(17) 10 lbs. II 02. 12 dwts. 7 grs. ; 9 lbs. 8 oz. Avoir. 

(18) 5 ac. 3 ro. 15 po.; 1 ac. 2 ro. 32 po. 

(19) 3I of £4. 15 s. 4d ; *27 of i6r. 3d. (20) 2sr. 4 ch. ; 1 md. 8sr. 

(21) 2§| of £2. 6s. 5%d. ; j£i 8. 17J. io£/£ 

(22) *101 of 1 ft). 5 oz.; i of I qr. 22 Jbs. 8 oz. 

(33) ibi. lik. 8ch.; 16 k. 14 ch. 

(24) 1 md. 3 sr. 8v ch.; 1 md. 16 sr. 

2. Express yt. Ssrs^d. as the decimal of a dollar of 41. 1 \d. 

3. Express ^5*456 as the decimal of a rupee of u. 10 d. 

1 Express *375 of a guinea+ T * B of a crown 4-'3 of 7s. 6d.-$ 
of 2d. as the decimal of 16 s. 

5. Find the value of £*0375 + *62$*. + 75^ + 3* 3‘$d and reduce 
the result to the decimal of ?s. 6d. 

& Find the value of of Rs.4. 100.+*259 of Rs. 12. 8a. 
4*'oi of #433. 12a. and reduce the result to the decimal of Rs.30. 

( * | 

7. Find the value of | of ^ of £1. i8z.«K of '375 of 15*.+4 
of ‘4^9 of 8f. 3d. and express the result as the decimal of £3. 

t & Express 4 of 1 an <^+*625 of 7* *56$ of xfc* 6 d. as 

Jfe BubObs* /Stout. son mix v7« os the decimal of /tooo. ' 
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10 . What decimal of a crown is the difference between 6} half- 
guineas and ,£3*525 ? 

11 . Express the difference between *378 of 131. lofcafc and *3)$ 
of i6r. 6d. as the decimal of '426 of j£i. 17s. 6d. 

12 . Express j£‘9+27f.+3*6*f. as the decimal of £{2 — *2) 
+(6 - * 6 ) j . + (8 - ‘$)d. 


XVI. APPROXIMATION. 


385. It has already been shewn in Art. 351, that* in converting 
a vulgar fraction to a decimal, where the division does not terminate 
(which is often denoted by dots (...) placed at the end of the quotient, 
an approximation, to its true value can always be found to any 
degree of accuracy). Thus ■^==■29411764...If we wish to approximate 
to the result by terminating the operation at the 5th place, we write 
r ' T ts* *29412, but if at the fourth place, we write 0*2941, and so an. 
From this it is evident that we increase the last figure retained by I, 
if the succeeding figure be 5, 01 greater than 5. 

386. The leason for the above is obvious from the following 
considerations. If we take '29412 to represent '29411764..,, instead of 
*29411, it is clear that ‘29412 is greater, and. 29411 less than the true 
value of the decimal; but ‘29412 is greater than the true value by 
•00000236..., and *29411 is less than the true value by *00000764... 

Now *00000236...is less than 00000764... 

Therefore '29412 is nearer the true value than *29411. 

387. Contracted Addition and Subtraction. These 
methods have already been explained in Art. 369. 


388 Contracted Multiplication. In multiplying one long 
decimal by aifS&ierTTr Is gfeberalty required to get die product 
approximately correct, (2. e.) as far as a certain decimal place. The 
following Rule enables us to shorten the work. 


Rule. Mark off m the decimal part of the multiplicand as many 
figures as in one more than the number of decimal places we are w* 
gui red to retain in the product; under the last of these marked 
figures place the units’ figure of the multiplier, writing the figures > In 
a reverse order. Omit decimal points of both the multiplicand arid 
the multiplier and add 0’s (if necessary) in the multiplicand, so 
that every figure of the multiplier shall have a figure above lb _ Imjffh 
the multiplication with the right-hand figure of the mulripHer Slid 
multiply in succession by each of the others, in each eginnlhg 
the multiplication from the figure above the one we are 
by, but carrying to it the nearest ten from its product wim ttfe iteatt 
figure on the right. Place the units* figure of all these p^M wofinutS 
in the same vertical line 5 Add as usualf and mark off 
♦number of decimal place s in dm result, striking,ddljtht mmt 
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Note. In carrying the nearest ten, if the product is a number 
frond 14 carry 1 ; from 15 to 24 carry 2 ; from 25 to 34 carry 3 ; 
front * 1 $$ to 44 carry 4 ; and so on. If the product is 4 01 less than 
4f*reject it. (Art. 385.) ^ 

Ex. 1. Multiply 459*63524 by 25*4637, retaining 3 places ; 
*00040635 by 241*6358, retaining 6 places ; and *453 by 01694, 
retaking 4 places of decimals. 

(*) 4596352U (2) 4063,50 

. 736452 8536142 


91927048 

2298176! 

1838541 

27578* 

13789 

_ 3217 

^ 704*0130 


812700 

162540 

4064 

2438 

122 


20 


_ 3 

*098188/ 



for *01694 may 
as 0*01694. 


be written 


Ex. 2. Multiply 3*2567834 by 4*2089542, retaining 7 places, and 
1*83357 by *0785, retaining 6 places of decimals. 


(l) 325678340 
24598024 
4302713360 
65135668 
2605426 
293109 
16284 
1303 
65 

Contracted Division. 


(2) 18235723,57 
7 58758700 

1276500 
145886 
9 it8 
1276 
146 

9 
1 


•1432930 

In dividing one decimal by 
mother where the quotient is required to be approximately correct only 
$a a certain number of decimal places, we use the following Rule .* — 

^■R yjL E- r -M ake the divisor a whole number ; and determine 
Imt or'RSI-Uby inspection or by taking one step in the ordinary 
»jtyy~~the highest number of integral figures in the quotient, and 
heR the whole number of figures in the quotient j from the left of 
it off this number of figures, ana one more for approxi- 
strike out the rest. Proceed one step with this new 
Xhdsor 1 ljipn multiplying its first figure by the quotient figure, carry 
riHiw from its product with the next figure on the right 
of bringing down a figure to the remainder, strike off another 
from the divisor, and proceed as before* until no figure is left 
dMsor* ^ * 

|hp mJmber of figJbs An the divisor, be than the number 
0$ ift 4m until Hie number 
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of figures still to be found in the quotient is one less than the numbei 
of figures m the divisor, and then apply the Rule 

Ex. 1. Divide 2508*928065051 by 92*410357 appioximately cor-'! 
rect to 4 places of decimals. 

9,2,4,1,0,3,^)2508928065*051(27 1498 

1848207 — 

Making the divisoi a whole num¬ 
bei, we find by inspection that there 
will be 2 figures m the integral part 
of the quotient ; and 4 places of 
decimals are to be retafhed. Hence 
6 figures aie retained in the divisor 
and 1 more toi approximation, so 
that the divisor is 924103*5 In the 
next stage the divisor is 92410,3 ; 

3 being letained for approximation 
and so on 


660721 
646872 

13849 

9241 
4608 

912 
832 

80 

74 

T 

Ex 2 Divide *257917 by 203458 approximately correct to 7 
places of decimals 

2A3,4,5»^)2579i 70(^267667 

203458 

Here, by inspection, we find that the 
quotient will contain ho integral part } 
and as 7 places of decimals are to be 
retained, the divisor must consist of 
figuies, with 1 for approximation. But as 
there are onl> 6 figures in the divisor, 
pioceed m the usual way of division for £ 
figures in the quotient, when the dumber of 
figuies still.to be obtained will be one less 
than the numbei of figuies in the divisoi. 
Then apply the Rule 


544590 

406916 

137674 

122075 

15599 

1424 2 

1357 

1220 

137 

122 


15 

14 


1 


Ex. j. Divide *549532676 by 931*2167, retaining 7 places <?f. 

Hpnitvftlc * 

9,3,i.2,i)5495 , 32676(*ooo§ S oi , 

4 6 56 » By inspection, we determine that there will btf 
839 # $ ciphers after the decimal point in the quotient; 

i 2 l! hence only (7-* 3 ) or 4 figures are required k* the 
U quotient Therefore we retain 6 figure* In jthe 

9 divisor, one for approximation. „ * 

399. SwteO. The value of a Strtts is frequently r*qi$#4»’ 
beobtawe4«orea top certain mn*erof^eatnal place*. M *m 
cases 



#86 ARtTHMBt#^ 

Ex. /. rfnd the value, correct to 7 placet; of decimals, of 

I + ~~ + 1 + _-T— +&C. 


I 

I 

I *2 
I 

1.2 3 
•1 


1.2 1.2.3 1-134 

«= 1 


= 1* 


4 X T 


4 x *5 


*5 


•166666667 


4x-^- 
1.2 34 * I.2.3 

I_ , I 

1 . 2 . 345 *“ b X I.2.34 


I.2.34.5 6 
1 

1,2.34.5.6.7 

I 


4x 


1.2.34.5 


1,2.3.4.5.678 • 

1 


1.2.34.5.6.7.8.9 

1 


1.2.34.5.6.7.8 9.10 

_ _ I____ 

1.2.34.5.6.7.8.9.10.11 


a=^ X *166666667 = *041666667 

“ V X O4I666667 * *0083333 33 
4 x *008333333 = *001388809 

I 

=4 x *001388889 =* *0001984! 

1 

4 X *000198412 =» *0000248 

4 x *000024801 * *0000027 

X 000002756 ®® *0000002 
• T V X *000000276= *0000000 


I7l828l8 


12 

foi 

56 

76 


51 

26 


The next and the following terms need not be considered, 
they will alt give 0’s only up to the 7th decimal place. 

Ex. 9 ♦ Find the value, correct to 5 places of decimals, of 

‘r+(Tk)*+(l\) # +l[T:V) 4 +.to infinity^ 

3. *fc_•?- ^\j 



Let i dbfote fh^hum 6F the given series. 

C Tfcen r* T \+(*)• Mr \) 9 *(&) 4 +. 

v# +(-ft)* +(■&)* *4*( A) 4 *K. 

Hwwps# subtractfe#* we get 
. (fit*" *)*•”> j or#nwi; /. s-ft * *23074 

JE& Ji4Fbd the vajuft, correct to 6 decfinhl places, of 


m 
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Let s denote the sum of the senes, 
then + pis+ j±t+ 

1 +r^+-^-r+&C. 


r— 


3*5 9 3^5* ‘ 3'.5’ ’ 3**5 

By subtraction, we have 


(-,7) 


f ° r 75^*3 S + 3 J -5* + 3*.S ,+ 3 + -5 7 


• Z 4 JX J_ 

’ * 75 3*5 9 


r ~+—+ 
. a » « jk ■ 


3 J -5* 3 s -5* 3 4 -5 7 

Again, by subtraction, we get 

74 / j \ 1 74 74 1 

'“j x (1-71 = - , or— jx~= -, 

75 \ 3-5 V 3-5 75 75 15 


.. J 


^ 75X75 „ 375__ 
74x74x15 5476 


068480. 


+&c. 

r 

+ &C. 


391 Abbreviated method of dividing a number by 9, 
99, 999, &c. , 

Rule. Point off m the dividend as many decimal places (count¬ 
ing from the right) as there are nines in the divisor ; then again twice 
as many decimal places, next three tunes as many, and so on. Then 
add these several numbers as in Addition of Decimals. The integral 
part will give the quotient and the recun mg part the remainder. 

Ex. Divide 578921 by 99 by the abbreviated method. 


5789*21 
57 8921 
*578921 
•00578921 

™ ’0000578921, &c. 

5847-6868681021 


578921-99=578921 x 578921 x -of 

=57892. X {^+^+^+ 40 .} 

= r Tol T~+YffVffV + TffVtfifrAr + &c» 

= 5789*21 + 57*8921+*578921 +*00578921 
= 5847 6868. +&c. 


Hence the quotient is 5847 and remainder 68. 


' Examples CXVIII. 

X. Multiply (by the contracted method ).— 

<i) *43429448 by *6931472 retaining 7 places of decimals. 

(2) 459*63524 by 25*4637. 6 .*. 

(3) 583*26784 by *00985.* ,2 • •••• .«.*•«< a j 

{4) *0008127 by 483*2716. ..6tf. ».** 

(5) 3670*257, by 12*61158 .ir.. 

(6) *86^58896 1*0986123 ..$. *»«»** 

19 
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(7) 52*687640812 by 18703216231 retaining 6 places of decimals 

(8) 1*050625 by itself. 4. 

(9) 27-5436 b y 8*347.5. 

(10) *oi234§ by 49 36.5. 

2 . Divide (by the contracted method ) .— 

(0 3789*43f> by 2655984 retaining 2 places of decimals. 

(2) 742*876315 by 4967*358. 

(3) 185*37612 by *08764032. . .. 

(4) 154*362^04 by *000541398 . 

(5) 10926954 by *3547808034 .... 

(6) 2 by 15*314865 . 

(7) 1 by 31415926535 . 

(8) 2*34721 by 3*27924.7- 

(9) 176*80432 by 25*123456.3. 

(10) 66*02637 by 248722 .5 

3 . Find the respective values of :— 


4 

4 
7* 
3- 

5 

6 


(0 

(2) 

(3) 

(4) 

(5) 

( 6 ) 


- + - 1 + 1 + -- 4 *&o 

5 5 3 5 ,+ 5 4 ** 

7 7 7 7 

I + ff + a:+-ff + T3+ &C. 


to infinity. 


to 

.to 


1+ -—I—7--t- * -+&c...to infinity to 7 places of decimals 

i-3 I -3-5 I -3 5-7 


1 , 1 1 , 1 11 1 a 

+ ~x ~ -f ~ X —; 4-X - = + &C. 

5 3 5 5 5 7 5' 


.to 6 


f ] 

io 9 \ 


10 


+ —X 


1.2 IO 1 


Mil* 1 

1.2.3 IO * 


) 


+&c. > to 6. 


( 7 ) -6 X {5- 3 -x p+ s x 5 -.- ? x j5 x&c.)--to 0. 

( g ) 4 + 4* + + 4 l + i * + 4 * +&c . t0 infinit y* 


(9) 


( i_ i 1 x 3__ 1 x 

^ X i 1 - 5 o~ 2x(50) a ~ 6 x( 5 o)*~ 24 x 


3 X 5 


x (5 °) 4 


- ~j~^7-&c. to inf.J to 5 places of decimals 


( IO ) |+ jjT?+ p*+*^+ ji+&c . to infinity. 
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4 . Divide (by the abbreviated method):— 

(1) 2916438 and 75061382 separately by 9. 

(2) 51647901 and 7204561 separately by 99. 

(3) 7204561 and 580844 separately by 999. 

(4) 591608 and 7391684 separately by 9999. 

(5) 236916 by 9999 and 720532876 by 99999. 

Examples worked out 


Ex. 1. A man owns -jV of a house, and sells ‘1351 bf his share ; 
what fi action of the house does he still own ? 

He sells ' 135 * «»•*}{ of iV = tYt °f iV 

. . he has left (i — iVr^ of t*h = ttt of Vrf = TV* A ns. 

Ex. 2. A vessel’s cargo, i of which is worth £66G6'&j gets 

damaged, and the ownei in *onsequcnce sells Q f j t f or 

I 05 

the original value of the whole cargo. What is the value of the 
remainder at the same rate and what the loss on the whole cargo? 

„ The whole cargo is worth ] of £6666 6—*£9999'9=£ ioooo . 

He sells ~ 83333 -■+ ^166. . = ^8749 = 875 = 875 = 5 
1*05 ro; 105 1050 6* 

he has remaining (1-?) or 

Now since l of the c argo sells for ] of ^10000=^5000 ; 

I of the taigo must sell for \ of ^5000= ^1000. 

■- 

Hence loss = ,£(10000- 5000— 1000)= £4000. 


Ex. j. A woman had a certain number of eggs ; she sold *25 of 
the number and 3 moie to one person, ’375 of the remainder to a 

second, and *6 of what still lemained to a third, when she had only 
15 left. How many had she at first ? 

After selling *6 or of the second remainder, she had (i-£) 01 
of the eggs left. Therefore \ of the second remainder=i5 ; ,*, the 
second remainder = 15x3 = 45 

Again, *375 or | of the first remainder being sold, -g- remained ; 

£ of the first remainder=45 ;the first remainder=45 x 1=72. 

Next, after selling ’25 or * of what she now had and 3 more, 
she had 72 left; } of the number =72 + 3 = 75 - 

the whole number of eggs=75 x£= too. 


Ex. 4. A owns '583 of an estate and*/? the rest If | of ffs 
share is Us. 5000 less than A% what is the worth of the whole estate ? * 
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Since A’s share—or ,’ T of the estate ; 

B’s share—(1 — t "t) or T V of the estate. 

4 of 2 ?’s share=(?, x nr 4 of the estate ; and the difference 

of their shares=( T \ — J) or 4 of the estate. 

Therefoie 4 of the estate — Rs. 5000 : 

the whole estate= Rs. 5000 x 3 = Rs. 15000. 

Miscellaneous Examples IV. 

1 . Find the sura, difference, product and two quotients of 30*33 
and ‘0337 ; and find the sum of all the results. 

2. Reduce ( r \ of 2 45 — too of ’02) t- 1000 to a decimal. 

3 . Find the sum of 3*io2 + *ooo7i+ 5*876 +i*2 + *3i907+027 + 
310*68 + *0000743+38*691 + ‘1041457. 

4 . Which is the greater, *39 of a guinea, or *4099 of £1 ? 

6. Divide the sum of 8*25 and 4*125 by their difference. 

6. Divide the product of 1*075 and *oroi by *43. 

7 . Divide the difference between 3*1047 and *0731 by the sum 
of 1*27 and 11*384. 

8. If *3 of an estate is sold for ^4504, find the value of *48 oP 
it at the same rate. 

9 . A man, who possesses *27 of a ship, sells *416 of his share 
for J\ $.32400 ; what is the ship worth ? 

10 . In a school of 200 children there aie 4 classes, of which 
the first contains *24, the second *36, and the third *18 of the whole ; 
of how many does the fourth class consist ? 

11 . If *& of the number of apples in a basket exceeds *6 of the 
number by 57*4 ; find the number of apples. 

12 . Divide 8*064 by *846+ y of *2916. 

13 . Divide— 2 of 1*56 by of 25*92. 

1*3 3 3 14*4 J 

14 . A butcher bought an equal number of calves and sheep 
for £265 ; for the calves he gave £3*75 a head, and for the sheep 
£2*875 a head ; how many did he buy of each kind? 

1 & A gentleman having given *c of the money in his purse 
for ahorse, and *375 of the-remainder fora sheep, had £1*6875 still 
left; what sum had he at first ? 

18 . Divide jfa.870 between A, B and C, so that *75 of C's share 
shall =**5 of A's =» *6 of Bs. 

17 . A coal dealer bought 198 mds, of coal for ^.32*5875, of 
Which he sold 100 mdf. for ^r/2375 a maund. At -what price per 
t eer. must he sell the remainder so as to gain ^.2*1875 hy his bargain ? 
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18 . A had /fa.2568. \\a. 4 p., which was Rs. 431*885416 less than 
*6 of *7 of 2*5 times B\ money. How much money had B ? 

19 . How many oranges at ,£*084375 a dozen ought to be given 
foi 378 eggs at *0625,?. each ? 

20 . What number must be subtracted from the product of 
9*27 and 8*0003 to £ ,ve the sum of 19, 27*9652, *003, 5*0267 and 17*09 ? 

21 . A has shates in an estate to the amount of *25 of it and 
of *36 of it. B has shaies 111 the same estate to the amount of *2572 
of it; find the difference m value between the properties of A and 
B, when *36 of the estate is worth Rs. 50000. 


2 \ 

22 . Divide 9*614 by *0000019 and - by ‘0003 and multiply the 

5 a 


sum of the quotients by *0005. 


23 . Expi ess the \ alue of J^ H 7 t ( 1 + — “ ) of a rupee 

\ „ , 4 / 


in 


3 + ~ , 

5 + 1 


decimals of £1, when the value of the rupee is 14. 5 \d. 

24 . Simplify *0576 X 1*97+ *142857 —2} + 0454864. 

25 . Dnide 1001 by 390625, *1001 by *000390625 and 10*01 
by 390*625. Multiply I” 18 by *538461*. 

26 . Find the value (to thiee places of decimals) of 

1 X3, IV , , 1x3x5,.., , 1 x 3 x 5 x 7 /1 .a . „ . . c. v 
fd<» + Tx 2 x3 (i) + 7 xTx 3X4 (i) +&t - t0 


«+i + 


27 . 


Simplify 

33 


- of 


97 


1*5 1 £3- 6s- 

1 o(> 7 ® 2 la I 3 J - 4 ^- 


6*0625 2*42 

28 . Subtract *03 from *63 and divide the result by *162. 

29 . Find the value of *016 of Rs. 260. 2a. (>p. + *35* of Rs. 1 3. 
14a. +1*06033 of Rs.j. 14*7. 3/. 


30 . Find how much more than of ri <5 of *6 of *5^7 of 

^J.52. xa. 4 p. I need to pay a bill of Rs. 21. 4 a. 

31 . A person owns T \ of an estate, and sells *357142^ of his 
share ; what part of the whole estate has he still left ? 

32 . A and B can do a piece of work m 157 5 days, B and C 
can do it in 18*6 days, and A and C m 16*3 days. In what time would 
A , B and C singly perforin the whole work ? 

33 . There is a number which, when Multiplied by 4*255 and 

divided by *ooj6, gives 851 ; find the number. . « 
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34 . Shew that, whether the value of 3*4*4$ - 5*+16* — $* + io 
be found by vulgar fractions or by decimals, the results coincide. 

f 35 . The owner of "375 of a mine sold *6 of his share for 
jfc.25200 ; find the value of '875 of the mine. 

36 . A cistern of water lost *12 of its contents by leakage, then 
26 gals, were drawn off, and it was then 75 full ; how many gals, 
djd it contain at first ? 

f 37 . In a cricket match, one side of 11 men made a certain 
number of runs, one player obtained '25 of the number, each of three 
others *i, each of two others *0625, and the rest 39 amongst them ; 
find the whole number of runs. 

38 . Reduce to their simplest forms ;— 


(,) r '«5 f + (?) 70V 

, t* Of 11^ i Of 2 25 V 21 27/ W 


(3) 

To JO 

y 39 . Five bells which toll at intervals of 1*2, 1 *5, 175, 1*8, 2*1 
^seconds respectively, begin tolling simultaneously ; how long after 
will they all toll simultaneously again ? 

40 . Reduce ,£24. 16.?. 4 \d. and £1 67. lor. 6 \d. \g. to decimals 
of the same denomination, so as to find how often the former is 
contained in the latter. • * 


41 . 


■09318 

Find the value of- - of 2 r V of 2*5 days. 

•5681 J 3 


42 . A woman has a certain number of eggs ; she sells *3 of the 
number and one more to one person, ’3 of the remainder to a second 
person, and *5 of the remainder to a third person ; after these sales 
she has 15 eggs left. How many had she at first ? 

yf 43 . A clerk copied ’55 of /fa.50 instead of 5*5 of /fa.50 ; what 
was the amount of the error ? 


44 . From a rod 2*078 miles Jong, portions are cut off each 
equal to *0037 of an inch, how many such portions can be cut off and 
wnat will be the remainder ? 

45 . Express the sum of *§71428 of a vis, l of of of a 

3b 

maund and TtrrVVr of a cwt. as the decimal of 1 ton. (a vis=3 tbs. 
2 oz. ; one maund—82$Tbs. Avon.) 

48 . The difference in the values of the two shares into which 
a certain property is divided is ^.48*575, and one share is *51 of 
the whole. Find the value of the property and of each share. 

47 . A has an mcomje=(*6 of *83 -*-3*5) of S s income. If A 
after spending /fa.645 per annum, find that he has exceeded his 
income by *075 of it, find B's income. 

k . 48 . A can reap ^ of a field in 2‘& days and B can reap *6 of 
* it in 4*5 days ; A and B work together till they have reaped *75 °* 
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the field. A then leaves, and B completes the work. If A earn 
Rs. 2. 8 a. a day, what ought the reaping of the field to cost ? 

49 . Out of a bag of silver, I take Rs .25 more than *5 of the 
whole sum which it contained ; then Rs. 15 more than '2 of what then 
remained ; and then Rs. 10 more than *25 of what then remained ; 
after this Rs. 5 remained. What did the bag contain at first ? 

50 . A has shares in an estate to the amount of "15‘36 of it, 
B has shares m the same estate to the amount of *472 of it ; find^ the 
difference in value between the properties of A and 2 ?, when *056 of 
the estate is worth ,£373*3- 


CHAPTER VII. 

Rules of Practice and Invoices. 

392 . We shall here shew liow the primitive fractions, as defined 
m Art. 228, may be applied to the practical calculation of prices, 
when the price of a unit of any denomination is supposed to be given ; 
and the tediousness of the enunciations of the rules at length, will 

4 ie a sufficient excuse for the mere indications of the processes to be 
employed, by means of examples 

393 . An aliquot part of a number is such that we may 
make up the number by taking the part a certain integral number 
of times. Its relation with the whole can therefore be expressed by 
a fraction which has unity for its numerator and an integer for its 
denominator. 

Thus, 5 a. 4 p., being \ of Re 1, is an aliquot part of a rupee ; 
10 s., being i of ^1, is an aliquot part of a pound. 


Table of Aliquot Parts. 


Of 

a Rupee. 

8 a. 

= %Re. 

Sa. 4 p. 

- \Re. 

4 a. 

rS* 

** 

H* 

II 

2 a. 8 p. 

II 

aJ*-« 

2 a. 

* \Re. 

la. 4 p. 

II 

3 - 

& 

la. 

* ■j%Re. 


Of 

A 

ioj. 

= XL 

6 s. 8 d. 

— iL 

5 s- 

= 

4 s. 

— sL 

3 s - 

— iL 

2 s. 6d. 

== XL 

2 s. 

“TIT L 

is. 8 d. 

=M 

ij. \d. 


is. 3 d. 


is. 

= 


of a Maund. 


20 sr. 

= t md. 

10 sr. 

= i md. 

8 sr. 

= l md. 

5 sr. 

= imd. 

4 sr. 

= ts md. 

2 sr. 8 ch. 

==tV md. 

2 sr. 

md. 

I sr. 4 ch. 

md. 

1 sr. 

md. 


4 
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Of an Anna. 

bp. = T«< 

4p. — \ a - 

IP. = > 

2/>. = T,<** 

1^. — T T^- 

2jj>J. = T a - 

Ijftj. _= 7 #- 

Of a Ton. 

10 cwt. *= t ton. 

5 cwt. = 7 ton. 

4 cwt. = 1 ton. 

2 cwt. 2qr. = 7 ton. 

2 cwt. =T(i ton. 
t cwt. iqr. =ts ton. 
1 cwt. = rs ton. 


Of a Shilling. 


Of a Seer. 


10 cwt. 

5 cwt. 

4 cwt. 

2 cwt. 2qr. 
2 cwt. 
t cwt. iqr. 
1 cwt. _____ 


Of a Bigha. 


10 kathas 
4 k. 

2 k. 8 ch. 
2 k. 


2 ro. = t ac. 

1 ro. = i ac. 

20 po. = i ac. 

16 po. tV ac._ 

Of a Week. 


6 d. 

4d 

3^- 
2 d. 
i\d. 

1 \d.' 
id. 


— y.y. 
= \S- 
= ¥ J - 
= i?- 

— i-t- 

= iiS. 


= 4 big. 
= 7 big. 
= i big. 
= i big. 
— tV big. 


1 k. 4 ch. =t 3 big. 
I k. _ = to bi g. 

Of an Acre. 


Of a Katha. 

8 ch. = ik 

4 ch. = i h 

2 ch. = i h 

1 ch. _ — tV b 

f Or a Rood 

20 po. = \ ro - 

10 po. = * ro. 

8 po. — ¥ ro * 

5 pO. = ff ro. 

4 po. — tV ro. 

2 po. = t\» r0 - 

I po. = 70 ro - 


3 l da. 
17 da. 


= $ wk. 
wk. 


Of a Month. 


1 wk. 

2 wk. 
15 da. 
10 da. 


8 ch. 
4 ch. 
2 ch. 
1 ch. 


= £ sr. 
— 1 sr. 
= i sr. 
= t,i sr. 


Of a Quarter. 


Of a 

1 

1 . 

it 

O 

2 qrs. 

=7 cwt. 

1 or. 

= \ cwt. j 

16 lbs. 

= r rwt. 

14 lbs. 

= J cwt. 1 


14 lb. 

7 It). 

4 lb 

3 Tb. 8 07 . 
2 lb. 

I lb. 12 07. 

I lb. 


= Iqr. 
= iqr- 
*= Vqr* 

= i qr. 
= qr. 
= iV qr- 
= 1 * qr- 


Of a lb. Avoir. 

80/. = t lb. 

4 o/.. = 

2 0/. = B 

i 07 =t>i ib. 


1 U/_ — in - 

Or an Oz Avoir. 

8 dr. = r ° z 

4 dr. = i <*■ 

2 dr. = i oz - 

1 dr.__ =tV q z - 

Of a Mile. 


4 fur. 

2 fur “i m1 / 

1 fur. _ "¥ mi - 

Of a Furlong. 

;o yd. = l Ibr. 

;5 y d. =*frr 


= * mu 


= 1 mo. 
= * mo. 
=4 mo. 
=1 mo. 


110 yd. 
55 yd- 


i mi. 


= i fur. 


394, Practice is a short method of finding the value of any 

quantity by means^’erefore* Mother methods solving 
denomination is given. It is inereiurc 

questions in Compound Multiplication. 

895 . Practice may be either Simple or Compound. 

It is Simple Practice* when the value of one unit of a certain 
^denomination is given, and the value of a number of these un 
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required ; but in Compound Practice , the given quantity is not wholly 
expressed in the same denomination as the unit whose value is given. * 
Thus, to find the value of 350 articles at 15 a. 8 p. each is Simple 
Practtce ; and to find the \alue of 14 mds. 15 si. 7 ch. at AY.2. 5 a. 8/- 
per maund is Compound Practice. 

I. SIMPLE PRACTICE. 


396 . The Rule for Simple Practice will be best understood by 
the following Examples. 

Ex. 1 Find the value of 1298 things at Rs 8. 14a. 6p. each. 

If the cost of a thing be AY.i'; then the total cost is Rs. 1298- 

AY a p. 

8a. = 1 of AY.i. 1298 o 0=price (« Re.i each. 

8 

10384 o o=price (ft Rs 8. 

4 a.= \ of 8 a. 649 o 0=priced 8 a . 

2a — £ of 4a. 324 8 o—puce t» 4 a . 

bp. — \ of 2 a. 162 4 o=pricecw 2 a . 

40 9 0 —price 0 > bp . 

Rs 115 to 5 o=pi ice O' Rs 8. 14a. 6 p. each. 


Note 1 . It is geneially most convenient, when possible, to use 
the aliquot part of the denomination next superior to the highest 
denomination of the price pioposcd 

Here, Rs .8 14a. bp. is less than AY.9 by ia. bp. Hence the 
calculation may be shoitened thus . 

ia. = Vs of AY.i Rs 1298 oa op. —price at AY. 1 each. 

9 

Rs. 11682 o o = pi ice at Rs.<) each. 

bp. — y of 1 a. AY.81 2a. —price at 1 a. . 

AY.40. 9a. = price at bp . 

121 11 o = pi ice at 1 a. bp . 

Rs. 11560 5 o = price at Rs. 8. 14a. 6 p. 

Ex. 3. Find the cost of 345 things at £3. i 7 J - 10 \d. each. 


ioj. = i of £1. 


5 f .=i of ioj. 

2s. 6d.—^ of $s. 

of 2 s. 
of 3d. 


£. s d. 


345 

0 

0 

3 

1035 

O 

0 

172 

10 

0 

86 

5 

0 

• 43 

** 

6 

4 

6 

3 

2 

3 

J} 

Hm. 

6 

ro£ 


=cost (« £1 each. 

= cost ^£3 each. 

=cost O' 10s . 

=cost O' 5s. . 

=cost (« 2 S. bd. . 

= cost Oe 3d. . 

a=COSt<f> # l*d. . 

=cost <& £3. 17s. lo^d. each. 
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Otherwise thus -As .£3. 17s. io\d. is the difference between £4 
•and 2 s. i$d. y we can simplify the process thus : 


2s .—to of £*• 
1 \d. = -jV of is. 


£ 

.345 

34 


s 

_o 

10 

3 


^36 13 


d 

_o 

o 

'll 


f.. j. 

345 o o=cost (<»• £1 each. 
4 


1380 o o=cost ("• .£4 

36 13 ij- cost («) 2S. 

£ 1343" 6~ioj = cost (*» £3 17 j. i o} d. 


each. 


1 id. 


Note 2 . Sometimes by introducing a subsidiary aliquot part, 
we can easily find the required aliquot part ; thus, taking the preced 
ing example, we have 


2J. = rrr of £1 
fid. as { of ?S. 
i}d.*= i of 6 d. 


£■ s. d. 

34S__ °_ o=cost at £\ 
34 10 0= cost at 2J. 

* t$ t 


each. 


2 3 11 = cost at 1 \d. . 

36 13 i| = cost at is. \{d. ... 


Ex. j. Find the value of 4562 mcls at A ’s 8 5 a. 10^ per maund. 
Since Re.l= 10a , the cost of 456^ mds. al Re. 1 is Rs. 456. 10a. ; 
■we therefore proceed as before, thus : - 

Rs. a p 

of Re a i 456 10 o =\alue («' Re.i each. 

8 


4 a. 


_ I 

4 


* 

4 - 

0 

-K 

1 ! 

<3 

I 

13653 

0 


114 

2 

6 p.*= \ of 1 a. 


28 

8 

ip. — 4 of bp. 


14 

4 

ip = \ Of 3 p. 


7 

2 



2 

6 


^J.3819 

7 


o = value (<i> A\y 8. 

6 = value <«) 4 a . 

7^==\aluef« la . 

3^ = value (« (yp . 

i^r=Aalue («> yp . 

o* = value <<•> 1 p . 

7i — value o» Rs.S 5 a. 1 op. each. 


Ex. 4. Find the cost of 2864, c wt at 9? 10 \d. pei cwt. 

Since would introduce a fraction of a farthing, it will be 
better to find separately the cost of 2864 cwt. and of 4 of a cwt. and 
then add. 



£. s. 

d. 

= cost(fr;£i each. 

s. 

d 

5$.= i of /i. 

2864 0 

0 

9 

iof 

4 J.= \ of Al. 

716 0 

0 

= cost (& 5s . 


3 

io<£ = J of 5-r. 

572 16 

0 

-cost 4J. . 

7)29 

8 \ 

fid. = of 

= 4 of 6d 

119 6 

It it 

8 19 

8 

i 

0 

=cost <a> iodl. 

= cost (fi> id. . 

" 4 ” 

2 H 


^1417 i 8 =cost(^9J. io\d. each. 

_4 _ 2***= cost of 4 of a cwt. 

£1417 5 ~i o* 4 =cost @ 9 s, j o}d. per cwt. 
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Ex. 5. Find the price of 

2108 cwt. of sugar at £1. 6s. 2 id. each 


£• 


d. 

4 s. = i of £1. 

2108 

0 

0 = price at £1 each. 

2 s. = T of 4s. 

42 r 

12 

0 = price at 4s . 

id. — Vi of is 

210 

16 

0 = price at 2s . 

}d.= i of 2d. 

1 7 

11 

4 — price at 2d. . 

id. = & of }d. 

** 

3 

11 = price at \d 

• 

1 

1 

11 i = price at \d. . 

£2761 

5 

1 1 = price at £ 1 6s. 2 each. 


Examples CX1X. 


Find by Practice the values of the following articles 


1. 

3467 at 2 a. 6 p. 

2. 

659 at 13a. 2p. 

3. 

1448 at 10a. 8 p. 

4. 

1281 at 5 a. 4 p. 

5. 

2370 at I3«. 4 p. 

6. 

659 u. 7\d. 

7. 

1250 at 2 s. 3\d. 

8 

328 at 8.v. 

9. 

7351 at 14J. 9 id. 

10. 

2345 at Rs.2. 14 a. Bp. 

•r 

11. 

1600 at Rs. 2. 5 a. 6p. 

12. 

14032 t at 13a. 11 ip. 

13. 

632 at Rs. 14. 5 a. 6 p. 

14. 

7777 at 17s B}d. 

15. 

1298 at 17J. 9 id. 

16. 

537 at £\. 7s. 2 id. 

17. 

2937 at £2. iif. 10 id. 

ia 

1684 at £B. 5J. 1 id. 

19. 

412 at £5. 14 s. 5 id. 

20. 

6439 at Rs. 16. 15 a. 7ip. 

21. 

295 at Rs.$. 11 a. 7ip. 

22. 

3655 at £9. 16s. ioid. 

2 a 

3546 at ^5. 15J. 7\d. 

24. 

65437 at Rs.4. 13a. 2p. 

25. 

1449I at Rs. 11. 6a. 6p. 

26. 

2 37i at 13a. Bp. 

27. 

r 128^ at Rs.2. 15 a. lip. 

28. 

7432 i at Rs.6. 12 a. 4 p. 

29 . 

6147I at 17s. 6\d. 

30. 

27631 at 13*. 6 Id. 

31. 

217I at £2. 17s. 7 id. 

32. 

769 1 $t Rs. 16. 4 a. 

3a 

674* at £3. 19s. 6id 

34. 

22*6 at 5 a. 1 p. 

35. 

i69’875 at £2. 17s. 10 \d. 

36. 

359*3125 at £1. 6s. 2d. 

37. 

3764-6 at Rs.27. 4 a. 10 p. 

38. 

178*6 at Rs. 3. 51Z. 2 p. 

39. 

82r§ at Rs.6. 15 a. 2p. 

40. 

861 at Rs. 5. 7a. 5 ip. 

41. 

45656 at 6a. 2\p. 

42. 

2841 at 5$. 10 ffd. 

43. 

273 1 at ^4. Bs. 9$<£ 

44. 

567384 at 5 a. ioip. 

45. 

30000 at Rs. 4. 2a. 4%p. 

46. 

5 iog x \ at £4. 16s. 4\d. 
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II. COMPOUND PRACTICE. 

397 The RULE for Compound Practice will be easily shevin 
by the following Examples. 

Ex. 1. Find the value of 8mds. 6sr. i2ch. at Rs. 5. 6a. Bp. per md. 

Rs. a. p. 

5 sr. =>4 of i md. 568 =value of 1 md. 

_8^ 

% 43 5 4 — value of 8 mds. 

1 sr. ==£ of 5 sr. 10 10 =value of 5 sr. 

8 ch. = 4 of 1 sr 22 -=value of 1 sr. 

4 ch. = 1 of 8 ch. r 1 = value of 8 ch. 

64 =value of 4 ch. 

Rs. 44 3 11 j, ~ value of 8 mds. 6sr. 12 ch 

Ex. 2. What is the price of 3 cwt. 2 qrs. 16 lbs. at £3. 7s. Bd 
per cwt. ? 

£. s. d. 

2 qrs. = 4 of 1 cwt. 4 3 7 8 =price of 1 cwt. • 

_3_ 

10 3 o = price of 3 cwt. 

14 lbs.=4 of 2 qrs. 1 13 10 =price of 2 qrs. 

2 lbs.=4 of 14 lbs. 8 54=price of 14 lbs. 

1 24=price of 2 lbs. 

£12 6 6 =price of 3 cwt. 2 qrs. 16 11 ts 

Ex. 3. Find the value of 11 mds 4 sr. 8 ch. at Re. 1. 14 a. 4 p 
per seer. 

Rs. a. p. 

8 ch. *4 of 1 sr. 1 14 4=value of 1 seer. 

4 sr. = 1 sr. x 4.1 4 

1 md.*4 sr.xio./ 7 9 4=value of 4 sr. 

_10 

75 13 4= value of 1 md. 

_11 

834 2 8=value of 11 mds. 

7 9 4=value of 4 sr. 

15 2 =value of 8 ch. 

Rs .842 11 2 =value of 11 mds. 4 sr. 8 ch. 

4 

Ex. 4. Find the nalue of 365 mds. 37 sr. 8 ch. at Rs. 126. 6 a. 
* ¥* P er maund. 
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i 

Rs. 

a. 

A 

20 sr. = £ 

of i md. 

126 

6 

8=value of 1 md. 





10 



1264 

2 

8 = value of 10 mds. 





10 


i 

12641 

10 

8=value of 100 mds. 

7 



3792 5 

0 

o*=value of 300 mds. 



7 5»5 

0 

0=value of 60 mds. 



632 

1 

4—value of 5 mds. 

10 sr. = r 

of 20 sr. 

63 

3 

4=value of 20 sf. 

5 sr. = £ 

of io sr. 

3 i 

9 

8- value of 10 sr. 

2 sr. 8 ch. = i of 5 sr. 

15 

12 

10=value of 5 sr. 



7 

T 4 

5 = value of 2 sr. 8 ch. 



Rs 46260 

9 

7=value of 365mds.37sr. 

Ex. 5. 

Find the rent of 71 

highas 6 kat. 14 ch. at /?r.8. 

eu bigha. 







Rs a 

A 


4 kat. = •£ 

of 1 big. 

8 12 

0 

= ient of 1 bigha. 




10 



i 

”'87' 8 

0 

7 

— 1 ent'of 10 bighas. 



612 8 

0 

= ient of 70 bighas. 



8 12 

0 

= lent of 1 bigha. 

2 kat. - 1 

of 4 kat. 

i 12 

0 

= ient of 4 kat. 

8 ch. = i 

of 2 kat. 

14 

0 

- renl of 2 kat. 

4 ch. = £ 

of 8 ch 

3 

6 

=■ rent of 8 ch. 

2 ch. —£ 

of 4 ch. 

1 

9 

= rent of 4 ch. 


Rs. 624 4 


iOi=rent of 2 ch. 

11=rent of 71 big. 6kat. 14 ch. 


Examples CXX. 

Find by Practice the value, lent, &c. (as the case may be) of:— 

1 . i5mds. 25 sr. nch. at Rs.12. 10a. 8/. per maund. 

2 . 8 mds. 11 sr. 7 ch. at Rs.6. io<z. 8 ft. per maund. 
a 18 mds. 5 sr. 6 cb. at Rs. 27. 144. 8 p. per maund. 

4 . 777 mds. 20 sr. 12 ch. at Rs.40. 10a. %p. per maund. 

5 . 373 nids. 39 sr. 7 ch. at Rs. 25. 2a. 4/. per maund. 

6b 3 cwt. 2 qrs. 17 lbs. at £1. 5*. 8d. per quarter. 

7. 57 cwt. 3 qrs. 14 fbs. at £$. 9 s. (id. per cwt. 

& 45 oz. 6 dwts. 7grs. at $s, iod. per gz. , ' 

9. 37 cwt. 3 qrs. 2 lbs. at £3. 14s. 7\d per cwt > < A 



302 


ARITHMETIC. 


10. 72 cwt. 3 qrs. 17 tbs. at 6s. 1 \d. per quarter. 

11. 15 tons 11 cwt. 3 qrs. 18 lbs. at ^3. 7s. 6d. per cwt 

12. 6 tons 12 cwt. 3 qrs. io* at £3. 14J. 8 \d. per cwt. 

13 . 5 ac. 2 ro. 4 po. 4^ yds. at A’j.io per rood. 

14 . 16 yds. 2 ft. 10 in. at 2 s. 6\d. per yard. 

15 . 196 miles 3 fur. 137^ yds. at A?.?.363. 4 a. 8p. per mile. 

16 - 7 mds. 2 sr. 14 ch. at 3a. 6p. per seer. 

17 . 38 mds. 25 sr. 10 cb. at 10a. 6p. per seer. 

18 . 53 big. 12 kat. 2 ch. at Aj.iq. 12a. per bigha. 

19 . 155 *big. 1 kat. 4 ch. at A’j.Sy. 8a. 4/. per bigha. 

20 . 44 ac. 2 ro. 25 po. at ,£55. iCiS. 7\d. pei acre. 

21. 35 qrs. 7 bus. 3* pks. at 58J. 6 d. per quarter. 

22. 9 cub. yds. 21 ft. 432 in. at £^. 14* 6d. per cub. yard. 

23 . 5 lbs. 10 oz. 12 dwts. 6£ grs. at .£3. 1 7s. 11 d. per oz. 

24 . 17 tons 12 cwt. 3 qrs. 18 lbs. at £ 6. 15J. 9 d per cwt. 

25 . 6231 cwt. 2 qrs. nibs. 15 oz. at £3. 14^ 8 d. per cwt. 

26 . 191 ac 3 ro. 37 po. at ,£42. 3 s. 4 d. per acre. 

27 . 18 gals. 3 qts. ilpts. at 17J. 10 \d. per gallon. 

28 . 8 kan. 4 mds. jz palm at Rs.3. 7a. $p per md. 

29 . 45 kan. 14 mds. 28 sr. at Rs.33. 13a. 7p. per kandi. 

30 . 5 ac. 2 ro. 7 po. 88 sq. yds. at £161. 6s 8 d. per acte. 

31 . 7 mo. 2 wks. 5 days at A*j. 24. 2a. 8 \p. per month. 

32 . 9 mo. 1 wk. 6 days at Rs. 11. 6a. per week. 

33. 48 sq. yds. 8 ft. 114 m. at 13s. 7\d. per sq. yd. 

34 . 28 yds. 2 qrs. ij nl. at £1. us. i\d. per yard. 

35 . 7 mds. 7 vis 39 palm at Rs.i. 15a. 6 p. per md. 

398 The method of Practice may conveniently be applied to 
such examples as the following 

Ex. 1. Find the dividend on Rs. 57201. 12a. at 5a. 4 \p. in the 
Rupee. 

Rs. a. p. 

4a of Re 1 5720i_ 12 o = amount of debts in full. 

ia.—$ of 4a. ' 14300 7 o =amt. at 4a. in the Re. 

3J*.=* of ia. 3575 1 9 =amt. at ia. 

ikp.^koi 3p. 893 12 sJ*amt. at 3p . 

446 14 2y —amt, at . 

AV.19216 3 4 a — amt, at 5a. 4 \p. in the Rupee. 

Ex. 2. Find the re^t for 3 mo. 3 wks. 4 days from January i, at 
Ms. 106. 12a. per month. 
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The month of April for which rent is due for 3 wks. 4 days or 
25 days, contains 30 days. 






Rs. 

a. 

A 


15 

days= 

. 1 

* 2 

of 30 days. 

106 

12 

0 

1 

= rent of 1 month. 

10 

days= 

_ i 

- 1 

of 30 days. 

320 

4 

_ j 

0 

= rent of 3 months. 





53 

6 

0 

= rent of 15 days. 





35 

9 

_4 

= rent of 10 days. 




. 

Rs. 409 

_ 3 

_4 

= ient of 3 mo. 25 days, 01 




■ 




3 mo. 3 wks. 4 days. 


Ex. 

3 ’ 

Find the va! 

lue of 35 chests 

; of tea, each containing 1 md 

1 7 

sr. 9 ch 

at Rs. 80. 12ri 

!. pci niciund 





Rs. 

a 

A 


10 

sr.= J 

of 1 md. j 

80 

12 

0 

=■ value of 1 md. 

5 

sr. — J 

of 10 sr. 1 

20 

3 

0 

= value of 10 sr. 

2 

sr. 8 ch 

= \ of 5 sr. 

10 

1 

6 

= value of 5 sr. 

[ ch = 4 V 

. of 2 sr. 8 ch. 

5 

0 

9 

- value of 2 sr. 8 ch. 







— value of 1 ch 




Rs. 

116 

3 ~ 

’ 3 *« 

-value of 1 md. 17 sr. 9 ch. 




35 = 5 X 7 



35 . 

or of 1 chest. 

9 



/fa.4067 

7 

4 h 

=value of 35 chests. 


R.v 4 Find to the nearest pie the rent of 275*365 bighas at 
Rs. 3. 7a. 9 \p. per bigha. 

Rs 

4 a =-1 of 1 Rc. 275*365 = lent at Re 1 per bigha. 

_J 

826095 -lent .at Rs.3 . 

2 a = ] of 4 a. j 68*841 25 = lent at 4«. 

la —} of 2 n. 34*420 025 = rent at 2 a . 

— \ of 1 a. 17 2103125 —lent at i«. 

3A = i of 6fi. 8*605 15625 = rent at bp . 

4*302 578125 = rent at 3/. 

Rs^gjg 474 921875 = rent at Rs.3. 7a. 9 p. per bigha, 
and /fa-959'47 5 = Rs. 9 59. 7a 7p- the required rent. 

Examples CXXI. 

1 . A bankrupt pays 10 a. 6 p. in the rupee ; find the dividend 
on a debt of Rs 3471. 

3 . Find the price of 5222 yds. at A’j.29. i 3 «- for a dozen yards. 

3 . How much income-tax must be paid on an income of £ 7 $&. 
18$. 6a. at is. 2d. in the pound? 

4 . Find the price of 256479 articles at £4. 12s. 6\d. per 100. 

5 . Find the price of 265 sheep at £ 63. 3*. 1 \d> per score. 
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6. How much will the carriage of 5 packages, each containing 
4 cwt. 3 qrs. 21 lbs., come to, at AY6. 4 a. per ton ? 

7 . What is the dividend on Rs 57348. 5 a. 4/>. at ja. 6/>. m 
the tupee ? 

8. What is the dividend on ^1710. 14J. td. at 13J. 4 \d. per £1 

9 . Find the price of ill things at ^11. in. lid. per every 11. 

10 . Find the weight of 2697 packages, each weighing 19 tbs 
10 02. 18 dwts. 22 grs. 

11. What distance will a train travel in 3 hours 39 min 22 sec 
at a speed of 49 miles 7 fur. 52 yds. per hour ? 

12 Find the rent for 11 mo. 2 wks 6 days from March 1, 1889 
at AY 38. 4 a. per month 

13 . Find the produce of 14 bighas 18 k. 2 ch. at 12 mds. 8 sr 
per bigha. 

14 . Find the rent of 375 3675 bighas at AY29. 15 a. per bigha. 

15 Find the value of 1437526 gallons of spirit atAYn. 14^ 

per gallon. 

16 . A bankrupt owes Rs. 795375 and pays 12a 3/. in the 

rupee ; what is the value of his assets ? 

17 . A bankrupt’s debts amount to AY35483. 5 a. 4$. ; find what 

his creditors will lose, if he pay lOrt. 3^. in the rupee. •* 

18 . When exchange is at 2 s. 1 {d. per rupee, what is the \aluc 
of AY4032. 8 a. 8 \p. in English money ? 

19 . Find the rent for 7 mo. 3 wks 4 days from Feb. 1, at 
AY 60 per month. 

20 . If 1 11 ). Avoir, is 1 It). 2 oz. II dvils. 16 grs. Troy, what is 
the weight (Troy) of 1 cwt. 2 qrs. 25 lbs. 10 02. 6 drs. ? 

III. INVOICES. 

399 . Every tradesman sells his goods at two prices, cash and 
credit. When payment is made at the time of purchase, it is 
called cash y but otherwise credit. Both these sales are entered 
in a book called the Day-Book, in the order in which they occur 
in the course of the day. 

The entries in the Day-Book are posted at short intervals in 
the Ledger, the index of which contains a list of customers’ names 
in alphabetical order. For facility of reference, opposite each name 
is the page of the Ledger in which is collected all the dealings which 
have taken place with that particular customer. 

400 . When a buyer has completed his purchases he is presented 
with a Bill containing in detail a written list of the goods bought, 
with a statement of the cost of them attached. An Invoice is a 
copy of the Bill which is sent home with the goods or forwarded to 
a customer living at ^ distance. Each separate entry in an Invoice 
or a Bill is called an Item. 
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401. An Account is a statement sent by the seller to the 
buyer at the end of the term of a tiedit shewing the totals and dates 
of each Invoice and the sum total of the whole. In such a case the 
account is said to he rendered (/. e.) sent to the buyer. If the 
details of the goods are also given, it is called a Detailed Account 
or Bill of Parcels. 

(1) Specimen of an Invoice. 


Invoice, 

From S. C. Auddy, Esg., 

58, Wellington Street 


Calcutta, 4th April , 1897. 


16 copies of Hall and Stevens’ Euclid... 

14 copies of Todhunter’s Euclid. 

25 copies of Lock’s Arithmetic. 

10 copies of Dickens’ Novels. 



Rs. 

a. 

A 

at Rs. 3. 1 a 6p. 

49 

8 

0 

at Us. 2. 6a. 6fi. 

33 

11 

0 

at Us. 3. 1 a. 6p. 

77 

5 

6 

at Re 1. 4a. 

12 

173 " 

8 

0 

0 

"6” 


(ii) Specimen of an Account. 


JK. C. Sett & Co Calcutta, May 4th, 1897. 

Bought of Kfieiter Mohun Dky & Co., 

45, Radha Bazar Street, Calcutta. 


1897 

January 5 
February 12 
March 18 
April 4 


To goods as per in\ or e. 
To goods as per in\oice. 

To. ditto.... 

To. ditto ... 


Rs. 

a. 

A 

4 « 

10 

6 

59 

7 

3 

85 

12 

0 

72 

6 

6 

266 

4 

3 


(in) Specimen op \ Detailed Account. 


H Balfour, Esq Calcutta, July 24th, 1897. 

Bought of Moore & Co., 

Dhurmtollah Street 


1897 




Rs. 

a. 

A 

/?j. 

a. 

A 

April 21 

40yds. 

Irish linen. 

at Re. 1. 4 a. 8p. 

5 i 

10 

8 





ldoz. 

Dusters. 

„ 4a. 8p. 

3 

8 

0 





25yds. 

Towelling. 

„ 7a. 4A 

11 

_7 

4 

66 

10 

0 

May 4 

23yds. 

Flannel. 

„ Re. 1. 3 a - 4 A 

27 

12 

8 





15yds. 

Brown Holland. 

„ 7 ^. 8A 

7 

_3 

0 

34 

IS 

8 

June 20 

14yds. 

Calico. 

» 8A 

3 

3 

4 





22yds. 

Brussels Carpet. 

„ Rs.2. 4 a. e p. 

50 

6 






2 Rugs, 

Rs. 10. 8 <*., A’J.18. 8a. 

# 

29 

0 

9 

82 

10 

0 







n 

184 

3 

r 8 


20 
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Examples CXXII. 

Make out invoices for the following :— 

1. io sr. of sugar at 3a. gp. per sr.; 6 sr. of tea at 1 3 p. per sr.; 

8sr. of coffee at 14a. 3p. per sr. ; 12 sr. of wheat at 1 a. 2p. per sr. ; 
10 sr. of rice at 1 a. 3/*. per sr. ; and 9 sr. of cream at 1 ia. per sr. 

flL 4^ yds. of long cloth at 2 a. gp. per yd. ; 7* yds. of cambric 
at 4 a. bp. per yd. ; 6 pairs of socks at la. 3 p. per pair; 3 pairs of 
hose at 4 a. bp. per pair ; 1 doz. pairs of socks at 2 a. 9 %p. per pair; 
and yds. of flannel at 8a. 1 ip. per yd. 

3 . 5 lbs. of black tea at Re. r. 5 a. 4p. per lb. ; 2\ lbs. of green 
tea at Rs.2. 4 a. per ib.; 15J lbs. of lump-sugar at 3a. Sp. per lb.; i7lbs. 
of moist sugar at 2 a. 8p. pei lb. ; 7j lbs. of raisins at 7a. 4p. per lb. ; 
and 4 lbs. of currants at 4 a. 4p. per lb. 

4. 15$ yds. of flannel at 2s. 3d. per yd. ; 29 yds. of calico at 8 \d. 

per yd. ; 25 yds. of Irish linen at 2 s. 4 d. per yd. ; 17 yds. of towelling 
at u. 2d. per yd. ; 12^ yds. of brown holland at 11 \d. per yd. ; and 
3| doz. handkerchiefs at 9 s. lod. a doz. 

5 . 39^ yds. of Brussels carpet at Rs.2. 10 a. 8 p. per yd. ; 62} yds. 

of Kidderminster carpet at Re. 1. 12a. per yd. *, 27 yds. of cocoa-nut 
matting at 9 a. 4 p. per yd ; 34$ yds of drugget at Re. 1. 2a. per yd. * 
and 43^ yds. of India matting at 8a. 8 p. per yd. 

6. 1 7k yds* of calico at 6a. bp. per yd.; 35^ yds. of flannel at 
14a. 2 p. per yd.; 96 T “ T yds. of sheeting at Re.i. oa. 4p. per yd. ; 
104! yds. of holland at 8a. bp. per yd. ; and 12% yds. of ribbon at 
5 a. 7p. per yd. 

7 . 17^ mds. of coal at Rs.8. 14 a. per md. ; carriage of ditto at 
Re. i. 2a. per md.; 2 mds. of coke at Rs. 14. 9 a. 4 p. per md. ; 62 mds. 
of gram at Rs. 2. 2a. per md. ; 23 sr. of seed at 9a. per seer ; and 
136 mds. of grain at Rs. 3. 1 ia. per md. 

8. 24*25 yds. of cloth at Rs.$. 4a. per yd. ; 13 yds. of flannel at 
15a. 4 p. pei yd. ; 4375 yds. of calico at 6a. per yd. ; 12*75 yds. of 
drugget at Re. 1. 6a. per yd. ; 37 yds. of Brussels carpet at Re, 1. 13a. 
4p. per yd. ; and 25*5 yds. of Kidderminster do. at Re. 1. 4a. 8 p. per yd. 

9 . 3$ pharas of lime at Rs.2. 3a. 4 p. per phara ; 15 sr. of 
ghee at Rs.20. 8a. per md. ; 2% sr. of tea at Re. 1. oa. 8 p. per seer; 
20 sr. of flour at Rs. 2. 3a. per md. ; 3^ yds. of flannel at Re.i. 2 a. 
per yd.; and 29 yds. of calico at 9a. 7/. per yd. 

10 . Calcutta, June T6th, 1885.—W. Godfrey, Esq. bought |of 
Ghose and Co., 500 envelopes at 14a. 8 p. per 100 ; 3 boxes of elastic 
bands at 1 ia. per box ; £ a gross of penholders at 6a. 4 p. per doz. ; 
2$ reams of Foolscap at 7a. per quire; 4 dozen quill pens at 3a. 
per doz.; 13 note-book| at 9a. each ; and 250 official envelopes at 
Re.i pet 100. Make out a copy of the bill and find its amount. 

% —---—— 



CHAPTER VIII. 

Involution and Evolution! 

402 . A power of a number is the number which arises from 
successive multiplications by itself; the operation by which it is 
obtained is termed involution ; and the degree or order of the 
power is denoted by the number of factors employed. 

Thus, taking the number 2, we shall have the powers of it 
as follows 

2 = 2, the first power of 2 ; 2 x 2=4, the second powef of 2 ; 

2 x 2 x 2 = 8, the third power of 2 ; 

2x2x2x2=16, the fourth power of 2 ; 

2x2x2x2x2 = 32, the fifth power of 2 ; 

2x2x2x2x2x2 = 64, the sixth power of 2 ; 
ind so on, as far as we please ; 

but instead of expressing these multiplications at lengthy which 
would soon become inconvenient, we denote the same operations by 
neans of indices or small figures placed a little above the line to 
he right of the quantities whose powers are intended to be exhibit¬ 
ed ; thus, what is put down above may be denoted by 

2 J =2 ; 2 i =4 ; 2 , -=8 ; 2 4 = i6 ; 2" =32 ; 2° =64 ; &c. ; 
where the index, sometimes called the exponent is equal to the 
number of factors and is greater by one than the number of 
operations. 

403 . The second powers of the nine digits are expressed thus :— 
i* = i ; 2 9 =4 ; 3 J =9 ; 4-* = 16 ; 5 a = 25 ; 6 a =36 ; 

7' J =49 ; 8 J =64 ; 9 a =8i ; 
and their third powers as follows :— 

1 * = 1 ; 2 s = 8 ; 3* = 27 ; 4' =64 ; 5 0 == 125 ; 6 s =216 ; 

7 ® = 343 J 8* = 5i2 ; 9^ = 729. 

The second and third powers of numbers are styled their squares 
and cubes ; and the operations by which all powers are obtained are 
merely those of multiplication. 

404 . A power of a fraction is equal to the fraction formed by 
raising both its numerator and denominator to the power, and 
the power of a quantity formed by factors is found by raising each 
factor to the power. 

Thus, ($) 3 «!x3=$; (i)*=! xf x|=jV 1 and soon. 

Also (2 x 7)*=2 a x 7 a =4 x 49 * 196; ( 2 ' 5 / * 2 '5 * 2*5 x 2*5 «15-625. 

Note. A mixed quantity must be represented as a simple 
fraction or as a decimal, before the process can be applied. 



308 


ARITHMETIC. 


405 . A root of a number is such a number as being multi¬ 
plied into itself oqe or more times produces it; and the operation by 
which this root is obtained is called evolution. 

Thus, the second or square root of 16 is 4, because the square 
of 4 is 16, 4 9 =4x4= 16. The third or cube root of 512 is 8, 
since the cube of 8 is 512, or 8* = 8x8x8 = 512 ; and similarly of 
vulgar fractions and decimals. 

406 . This operation is expressed by the sign V which is called 
the radical sign, with a small figure placed on its left to particularise 
the root intended : thus, 

°J'i 6=4 ; ^512 = 8 ; and Y32 = 2 ; 

but the square root is denoted by the sign J only , without the small 
figure, as being of most frequent occurrence. 

These operations are also indicated by means of the primitive 
fractions *, £, &c., used as indices so that the indices k, 3, &c., 
denote operations exactly the reverse of those expressed by the 
indices 2, 3, &c., respectively : thus, 

4 a = 16 ; *6^=4 and 8 a = 512 ; 512^=8. 

• • 

I. EXTRACTION OF THE SQUARE ROOT. 

407. A perfect square is a number whose square root can 
be expressed exactly either by an integer 01 l>y a fraction. 

Thus, 16 is a perfect square , for its squaie root is 4. 

408 . In squaring a number we see that its square has the 
same units’ figure as the square of its units’ figure, and if a number 
ends with o, its square also ends with o. Now as the squaies of 
the simple numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, and also to are respectively 
1, 4, 9, 16, 25, 36, 49, 64, 81 and 100, it follows that the square of 
every number (integial or decimal) must end uith cither 1, 4, 5, 6, 9, 
or an even number of o’s. Hence no number ending with (i) the 
digits 2 , j t 7, 8 j (li) an odd number of o’s can be a perfect square. 

409 . By the help of the Multiplication Tables we can imme¬ 
diately obtain the square root of a number not exceeding 400. 

Thus, 9x9=81, and 15x15 = 225 ; */(8 i)= 9, and ^(225)= 15. 

410 . When a number can be easily resolved into its prime 
factors, its square root can be determined by inspection. In a perfect 
square, every prime factor that occurs must occur an even number 
of times. Thus, 

Ex. /. Find the square root of 1764. 

1764=2x^2 X3X3X7X7 = 2 a X3 a x7 a = (2X3X7)‘ J . 

^1764=2x3x7=42, Ans. 
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Ex. 2. Obtain the square root of 705600. 

705600= 10x 10x2 x2x6x6x7X7 = (io a X2 a x6 a X7 J ) 

= (10x2 x6*7) a . 

^705600=10x2x6x7 = 840. Ans. 

Ex J. What is the least number which, when multiplied into 
51425, will make the product a perfect square ? 

51425 = 11 x 11 x425-- 11 x 11 X25 x 17= n a X5 a x 17. 

the required number =17. Ans. 

Examples CXXIII. 

1 . Find the respecthe values of - 

(0 3 i s . (2)39 J X48\ (3) 925 j - ( 4 ) ( 3 * 5 >- 

(5) (8o6 a + 31®) x 59. (6) (2})\ (7) 506* + 506*-307 9 

(8) (i5'-i’3i 9 )-*-15. (9) 502* +18 1 - I376 a . 

(10) (7'Q3 a x , i9) a - i -(3'i4x-o2)‘. (n) ro3(4-o7 + 3'i6) a . 

2 . Find iby inspection ) which of the following - are square 
numbers :— 

Cl) 27 ; 96 ; 524 ; 9450 ; 7805 ; 9604 ; T2321 *; 494208. 

(2) 4000 ; 75720 ; 388129 ; 582168 ; 12343225 ; 38812900. 

3 . Find the square roots of {using factors ) 

(1) 49 ; 196 ; 289 ; 361 ; 324 ; 256 , 121 ; 400 ; 144. 

(2) 625 ; 529 ; 900 ; 1296; 17424 ; 63504 ; 99225. 

(3) 680625 ; 48024900; 12446784; 2480625 ; 57153600. 

4 . Find the least numbers which, when multiplied into the 
following numbers, will make the products perfect squares .— 

* 75 ; 693; 1456 ; 3465; 345 6 ; 453 6 ; 28413 ; 75 ° 75 °- 

5 . What must be the least number of soldiers in a regiment, to 
admit of its being drawn up 2, 3, 4, 5, or 6 deep, and also of its being 
formed into a solid square ? 

411 . From the number of figures in any proposed quantity, to' 
find the numbers of figures in its square root. 

Since, the square root of 1 is 1 ; 

the square root of 100 is 10 ; 

the square root of 10000 is 100 ; 

the square root of 1000000 is 1000 ; &c. ; ; 

we see immediately that the square root of a number of fewer than 
3 figures must consist of only 1 figure ; th^t of a number of more 
than 2 figures and fewer than 5, of 2 figures ; that of a number of, 
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more than 4 figures and fewer than 7, of 3 figures, and so on ; 
whence it follows* that if a dot or full point be placed over every 
alternate figure, beginning at the place, the number of such 

points will be the same as the number of figures in .the square root. 
This is called the Buie of pointing. 

Thus, the square root of I98 consists of 2 figures in its integral 
part; the square root of 314356 consists of 3 figures in its integtal 
part ; and so on. 

413. The extraction of the square root of a number depends 
on the principle illustrated by the following examples 

Since 28 9 :=(20+8) 3 «20 a + 2X20x8 + 8■' , 

28 J -*20 a = 2 X20X8 + 8 9 ; 

28 s — 2o a -*-(2 X2o)=8+a proper fi action. 

413. To extract the square root of a ivhole number. 

Rule. Point the alternate figures of the number proposed} 
beginning at the place of units, so as to form as many periods of two 
figures each as possible, and remember that each period consists 
of the figure over which the dot is placed and the figure to its left. 
(The first period may consist of one figure only). 

Find the greatest square number contained in the first period 
on the left hand, put down its root on the right as in division, and 
subtract it from that period. To the remainder bring down the 
next period for a dividend, double the root just found for a divisor 
(called the trial divisor), and find how often it is contained in 
this dividend exclusive of the figure on its 1 ight hand ; annex this 
quotient to the figures in both the quotient and diusor. Multiply 
the divisor thus completed by the last figure of the quotient, and if 
the product be not greater than the dividend, subtract it from the 
dividend, but if the pioduct be greater, use a lower number for the 
root figure until it becomes less ; subtract the product as before. 
To this remainder bring down the period which comes next in order ; 
take twice the number in the root, and see how often it is contained 
in this dividend with its last figure omitted ; and proceed precisely 
as before. Repeat the process till every period m succession is 
disposed of, and the root will thus be obtained. 

Note. If at any step the quotient figure is o, set down o in 
the root, annex it to the trial divisor, bring down the next period 
and proceed as before. 


t 


Ex. t. Find the square root of 8649. 


1831*149 

LS42 


Place dots over 9 and 6, so that the number 
is divided into two periods, 86 and 49. 

The number whose square is immediately 
below 36 is 9 (for 9* = 81 which is next below 86). 
Hence 9 is put in the root and 81 subtracted 
from 86. 
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To the remainder 5 is brought down the next period 49 ; thus 
the new dividend is §49. Now 2 x9= 18, is the tried divisor , which 
goes into 54 (549 with 9 omitted) 3 times. Hence 3 is put after 9 
in the root and also annexed to 18. Multiply 183 by 3 and the 
produrt is 549, which subtracted from the dividend leaves nothing. 
Therefore 93 is the root obtained. 


Ex. 2 . Extract the square roots of 804609 ; 12809241 ; and 
21224449. 

(r) 804609/ 897. (2) 12869241*/3579. 

9 


64_ 

169'1646 
|*S2i 




^3579- (3) 21224449/ 460 7- 


65 


380 

325 


86 ) 


522 

516 


12509 

707 

5592 

9207 

64449 

12509 


4949 


64449 


7149 


64341 

64341 


414 . When an integer (which is a perfect square) ends with 
an even number of ciphers, it would be sufficient to extract the square 
root of the significant figures and then to annex to the root one 
cipher for every two ciphers in the pioposed number. 


Ex. Extract the square root of 841000000. 


49 


841060606/ 29000. 
4 _ V 
441 

44 * 


Here are 6 ciphers in the given 
number ; therefore we add 3 ciphers 
to 29, the square root of 841. 


415. Again, since the square root *oi is *1 ; 

the square root of *0001 is *oj um 

the square loot of *000001 is *dBl ; &c. ; 

we infer that the quantity proposed must first be made to have an 
even number of decimal places, and then the pointing must proceed 
from the place of units towards the right hand over every alternate 
figure as before ; and the number of such points will be the same as 
the number of decimal places in the square root. 

416. If there be no whole number or integral part in the 
proposed number, we must, m pointing, begin with the second figure 
from that which would be the units? place, if there were a whole 
number, and place dots successively over every alternate figure to 
the right. If there be a whole number as well as a decimal fraction, 
it would be the safest method to begin at the units’ place and point 
over every alternate figure to the right and left of it. The number 
of dots over the whole numbers and decimals will shew* the number 
of figures in the integral and decimal parts of the root respectively. 
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Ex. Extract the square roots of 937024, ‘02819041 and *00822649. 
(1) 937624(9-68. (2) ‘Q28i 904161679. (3) •Q^822^49 (‘09Q7. 


81 


186! 


1928 


1270 
1116 


15424 

15424 


26 


327 


3349, 


18 / 

I5 6 

2590 

2289 

30141 

30141 


81 


1807 


12649 

12649 


Examples GXX1V. 


1 . Find the square roots of 

(1) 676 ; 1444 ; 16129 ; 21025 ; 288369 ; 998001 ; 71289. 

(2) 2025 ; 692224 ; 54756 ; 822649 ; 97574884 ; 10004569. 

(3) 33016516 ; 45859984 ; 5774409 ; 62805625 ; 4020025. 

(4) 6512490000 ; 5777216064 ; 95481000000 ; 3915380329. 

(5) 8260628544 ; 93870306991561 ; 787026841863680889. 

2 . Extract the square roots of. - 

(1) 22-09 ; 33*64 ; 1082-41 ; 22*8484 ; 187-4161 ; ‘128881. 

(2) -0064 ; ‘005329 ; *00053361 : *00038025 ; 3659-0401. 

(3) 1164*1744; 136966*6081 ; 240168-6049; 236-144689. 

(4) 41605*800625 j *00501361708761 ; *00000049112064. 

3 . A certain number of boys spent Rs.qo. 4 a., each spending 

as many four-anna pieces as there were boys ; wliat was the ntimbei 
of boys ? * ► 

4 . A sqttCTe pavement contains 20736 square stones, all of the 
same size ; what number composes one of its sides ? 

5 . A society collected among themselves for certain purposes 
a fund of ^x.459. 6 a. ; each person paid twice as many pies as there 
weie members in the whole society. Find the number of members. 

6- A general, trying to mass his army of 15410 men into a 
square, found he had 34 men over ; required the number of men in 
the front. 

417 , If the number is not a perfect square, we can find an 
approximation to its square root to any required number of decimal 
places by affixing ciphers to the right hand of the proposed number 
and bringing down periods of 2 ciphers each. 

Ex. Find the square roots of r 1 and *4, each to 4 places of 
■decimals. 
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(0 


X I ‘00000000 

9 



63 

661 


662 


200 

189_ 

1100 
661 

6,43900 
39756 


66326 


414400 

397956 


16444 


(2) *46060606/ *6324 . 

36 V 


12 ' 


1262 


400 

369_ 

3100 

2524 


12644I 


57600 

5.0576 

7024 


418 . When the proposed number is a recurring decimal, extend 
the recurring part by a repetition of its period and then proceed as 
in decimals. 

Thus, to extract the square root of 4*3157 to four places of 
decimals, first extend the recurring part 157 and put 4*3157157157... 

for 4*3157, and then proceed as usual. 

419 When the number of figuies to be found in the decimal 
pxyt of the root is largc y we may obtain in the usual way one more 
than half the required number of figures in’the root, and then the 
remaining figures by dividing the last remainder by the last divisor, 
as in Art. 389. 


Ex. Extract the square root of 10 to 8 places of decimals. 
16 (3*16227766 ... 

_9 

611 100 6,3,2,4,4)49116(7766 


6t 


44271 

626 3900 

4845 

13756 

4427 

6322114400 

418 

II 

2644 

379 

63242 

I175600 

39 


126484 

38 


49116 

The first 5 figures are c 


way, and the last 4 by Contracted Division. 


Examples GXXV. 

1. Find the square roots of (each to 4 places of decimals):— 
(0 2 ; 3 ; 5 ; 6; 7 ; 8 ; 12 ; 13 ; 18 ; 20 ; 32 ; 38. 

(2) 44 J 51 ; 72 ; 80 ; 95 ; 638 ; 796; 801 ; 1900. 

( 3 ) 5713; 363 ; 35120; 8837; 822646 ,* 72471438 ; 7432. 
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2 . Extract the square roots of (each to 4 places of decimals):— 

(1) *1; *2; *3 ; *4 ; *5 ; *6 ; 7 ; ‘8 ; '9 ; *'2 ; ** 6 - 

(2) *05 ; 5-1 ; 4-9 ; *16 ; 016 ; *oi , 51 ; *051 ; 4*°3- 

(3) *002 ; *225 ; *021 ; 3 ; 4 § ; 34*85 ; 32173025 5 

(4) 3*14159 ; 175*250564 ; 12*56636 ; 29-41275 ; 7894*6193- 

(5) 2*361 ; 5*0! 32 ; 4*0298! ; 49*0052! ; *67 ; 5 7'$7 ; *oi9§. 

3 * Find to 10 decimal places the square roots of:— 

(1) *001728 ; 9*79 ; *0683 ; *3467 ; 44*284 ; 1*57 ; 75*347- 

(2) *85 ; *0? ; 3 ; 97 9 ; *0003532 ; 27773 ; *0365. 


420. The square root of a frac tion may be obtained by finding 
the square roots of its numerator and denommatoi separately. 

(1) If the denominator of the given fraction, or of the fractional part 
of the mixed number, be a perfect square , we apply the Rule 
directly, whethei the numerator be a perfect square or not. 


29 _ 5^85164^ _ 

64“ n/ 6 4 ~ 8 ~ ° 73 I 45 --- 


v' 5 2 9 . 

N 64 


23 

8 


■H 


•s. 

_ /3'957_ n/3'W_'787652- 
V 127814 “V ^5-73T _ 5 "35 7530- 


(2) But if the denominator of the given fraction or of the fractional 
part of the mixed number be not a perft ct square , we reduce 
the fraction or the mixed number cither (1) to an equivalent 
fraction whose denominator is a perfect square and extract the 
square root of both numerator and denominate], or (ii) to a 
decimal, and proceed m the usual way. 


Thus /’- /l*Z_ /35 J35 5 9'6o7- 

Thus, ^ T -^— 7 

or= ^(*7i428§)=*845i5... 


= •84515... 




3**3 

121 


XII 

or= v (25*72)=5*072205... 


v / 3 II 3 _ 55794265... 
11 11 

= 5*072205... 


421. If a recurring decimal is a perfect square , it would be 
convenient to reduce it to a vulgar fraction and proceed as in 
Art. 420 (1), above. 


t 


Thus, J (1 



• J 16 
a/q 


*«** 3 - 




. EXTRACTION OF THE CUBE ROOT. 


3*5 


Examples CXXVI. 

Find the square roots of:— 


H * 1 , 

Tin* » 


a a 04 . 
> 


" O ' 0 

V3TS 


1 A<I 49 
TTT7 SJ‘ 


; 


32 4 < 


32i 


■ * Y 1 3 8 H ■ 

1 4 I ii> i yi 3 


564l«v 


1. 

(0 srs; 44®; iWff 

(2) 442 ; 10K ; 34511 

(3) 3083444 ; 720024 ; 30789!*$ ; 15061R4 ; i5475*tVV. 

2. Find the square roots of (each to 4 places of decimals where 
the root does not come out exactly):— 

.(,) - * q- • 6 - • - 1 ' 28 . £ 41 . 76 £ 4 . 

' ' 8 ’ 9 2 * 5 * 12*5 ’ '64 ’ 7 °i7 ’ 

(2) t » 21 jj ; 4y T ; 44 , ’ r y ; 21 -iYt; 

( 3 ) ?4 J ^ 4 $ » tt J sY? • 2874 ; ; 

3. Find the square roots of 

(1) i ; *027 ; 187 ; 3*36i ; 28 4 ; *00027 ; 4738*027. 

(2) *00134 ; *0711* ; 537 ; -004 ; 5*4 ; *017 ; *64938271! 


5*04 *00841 

*012 ’ Tooo * • 

itt ; 27 T y*. 

3674 ; 756-2845444. 


II. EXTRACTION OF THE CUBE ROOT. 

422. A perfect cube is a number 'whose cube root can be 
-expressed exactly either by an integer or by a fraction. 

The cubes of the digits 1, 2, 3, 4, 5, 6, 7, 8, 9, 

are respectively 1, 8, 27. 64, 125, 216, 343, 512, 729, 
and it is important that these last numbers and the corresponding 
roots should be committed to memory. 

423. Given the number of figures in a number , to find the 
number of figures in its cube root . 

Since, the cube root of 1 is 1 ; 

the cube root of 1000 is 10 ; 

the cube root of 1000000 is 100 ; &c. ; 

it follows that the cube root of any number between 1 and 1000 must 
lie between 1 and 10, if. c.) will have 1 figure in the integral part; 
of any number between 1000 and 1000000 must lie between 10 and 
100, (i.e.) will have 2 figures in the integral part; of any number 
between 1000000 and 1000000000 must he between 100 and 1000 (i.e.) 
will have 3 figures in the integral part, and so on. Hence, if a point, 
be placed over the units’ figure of the number, and thence over every 
third figure to the left of that place, the number of points will shew 
the number of figures in the integral part of the root. This rule 
may manifestly be extended to Decimals. 

421 To extract the fube root of a given number . 

Rule. Place a point over the units’ figure of the given number 
and thence over every third figure to its left, and also to its right 
if the number be a decimal, adding ciphers, i Accessary, to get periods 
of three ; and remember that each period consists of the figure over 
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which the dot is placed and the two figures to its left, if there are so* 
many (for the first period may contain i, 2, 3 figures). 

Find the number whose cube is either equal to, or next less 
than the first period on the left hand and place it as the first figure 
of the root. Subtract its cube from the first period, and to the 
remainder bring down the next period. 

Multiply the square of the root already obtained by 300 for a 
trial or partial divisor, and then find how often this divisor is 
contained in the dividend ; this quotient gives the next figure of 
the root. Then, multiply this quotient figure by the product of the 
previous figure of the root by 30, and place the result below the 
partial divisor. Below these place the square of this last quotient 
figure and add the three together for a Complete divisor. Multiply this 
complete divisor by the last figure of the root and subtract. To the 
remainder bring down the next period to form the next dividend. 

Multiply the square of the root already obtained by 300, and 
find how often this trial divisor is contained m the dividend. Put 
this quotient as the third figure of the root. Then, multiply the 
figures of the root already obtained by 30 and the product by the 
last quotient figure, and place the product below the partial divisor. 
Then place the square ^of the last quotient figure, and add the 
three together, for a complete divisor. Multiply this divisor by the 
last figure and subtrait, and bring down the next period to form 
the next dividend. Proceed in this way till all the periods have been 
brought down. 

Note. If at any step, the dividend is less than the divisor, 
put a cipher to the root, two ciphers to the trial divisor, and bring 
down the next period. 

Ex. 1. Find the cube root of 21952. 

21952(28. Here, first divide into periods begin- 

_ nmg with 2 ; the first period on the 

2 9 x 300—1200 13952 left contains only 2 figures. The 

2 x 30 x 8 sss 480 trial divisor 1200 goes into the 

8 s = 64 dividend 13952, 8 times. 

1744 13952 

Ex. 2. Extract the cube root of 12812'904. 

i28i2‘9o4( 23‘4. First divide into periods of three 
8 “““" beginning with 2, both left and 

2 9 x 300—1200 4812 right. The first period is 12 and 

2 x30x3= 180 the greatest cube root in 12 is 2. 

3*=_9 

1389 4167 The trial divisor 1200 goes into 

23* x 300* 158700 645904 the dividend 4812, 3 times. 

23x30x4= 2760 

4“ =_16 # The trial divisor 158700 goes 

161476 64*904 into 645904, 4 times. 
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We may shorten the process a little as below :— 

1 i8i2 , 9o4( 23 , 4. In column II. instead of writing 
ciphers, put 9 the units’ figure of 
189 two places further to the right; 
in the same manner, write 2776 in 
the second step. 

To find the trial divisor in the 
second step, take the sum of 
189+1389+3 J , which is equal to the 
product of 60 x 23. 

425. If the number is not a perfect cube, we may obtain its 
cube root to any required number of decimal places by annexing 
ciphers and bringing down periods of three ciphers each. 

Ex. Extract the cube root of *3 to 3 dec imal places. 


3oooooooo( •6O9... 


186 

108 

2l6 


J2 

IIl61 

84000 

Since the root is to be extracted 

19*89 

I1916 - 

to 3 places of decimals, there must 
be 3 penods ol 3 figures in the deci¬ 


. 36 I 

71496 

* 

13068 

17901 

12504000 

mal pai t ;* therefore we must affix 
8 ciphers to 3* 


1324701 

I1922309 




581691 



420. When one more than a half of the figures required in the 
root have been obtained by the ordinary method, the rest can be 
found by Contracted Division, as in Art. 389. 

427. In extracting the cube roots of vulgar fractions, if the 
denominator of the fiaction be a perfect cube, find the cube roots of 
both the numerator and the denominator separately ; but if the deno¬ 
minator of the fraction be not a perfect cube , either reduce the fraction 
to an equivalent fraction whose denominator is a perfect cube and 
then extract the cube root of numerator and denominator, or reduce 
the fraction to a de imal and proceed in the ordinary way. 


63 12 _8 

6 1891 48x2 

694 1389 

9J 4 167 
1587 645904 

2776 

161476 645904 


Thus, ./f = * 27 = l , ./^=-|[|2 = 3^i2^ =7 68o79... 
V 64 V04 4 V 64 #64 4 

./8 S =../ 6, = ./S#S-feS- '4-4048 = 8 _ 

V 7 V 7 V 343 #343 7 


or = V(8*7i4285)=2X>578... 


Examples CXXVII. 

1. Find the cube roots of.— • 

(1) 1331 ; 15625 ; 46656 ; 2197 5 185193 5 117649- 
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(2) 704969; 912673 ; 33076161; 15069223 ; 105823817. 

(3) 873722816 ; 198767717056 ; 702121283072. 

(4) * 7*576 ; 132*651 ; 495 ‘ojy »' 64481 201 ; 18*609625. 

(5) *007645373 ; -876467493 ; -001030301 ; -000026730899. 

( 6 ) ?mr; TT8VS1 * 49 /t ; 7558 Ht ; 465H ; 5 7kib 

(7) 1034 ; 5*912 ; 5 ; '078759 ; 3-467 (each to 4 decimal places). 

(8) I; tV • t ; 7h ; i8f T ; iStj# (each to 4 decimal places). 

(9) *002 ; *003 ; 013 ; *024 ; 2-187 (each to 8 places of decimals). 

& Find the cube roots of 

( t ) il IL . 50 30*912 . _5JI2_ . 12577 38 

K 1 33*75 * 65536 * *03375 ’ 16384' * 

(2)3845-296; -637; 1587*962; *8; *27; *325142; 81*812703 (the 
last four to 4 decimal places). 

3 . A cubical block of stone contains 50653 solid feet; find the 
length of its side. 

4 . Extract the cube, root of 233-744896, and derive the cube 

root of this number multiplied by -008. , 


III. EXTRACTION OF SOME OTHER ROOTS. 


428 . The directions already employed may by a little manage¬ 
ment be rendered available for the discovery of some other roots,, 
as will be evinced in the following notes. 

(1) The Fourth root of a number is found by extracting its square 

root, and then the square root of its square root. 

(2) The Sixth root of a number is found by extracting its cube 

root, and then the square root of its cube loot ; or by extract¬ 
ing its square root, and then the cube root of its square root. 

(3) The Bighth root of a number is found by extracting its square 

root, then the square root of its square root, and lastly the 
square root of that square root. 

(4) The Ninth root of a number is found by extracting its cube 

root, and then the cube root of its cube root. 


Ex. Find the fourth root of 1679616 and the sixth root of 
308-915776. 

(1) Here the square root is found to be 1296 ; and the square root 

of 1296 is 36. Therefore the fourth root of 1679616 is 36. 

(2) Here the square roo* is found to be 17*576 ; and the cube root of 

17*576 is 2-6. Therefore the sixth root required is 2*6. 
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Examples CXXVIII. 


1 . Find the fourth roots of 104976 ; 1500625 ; 4323738*0096. 

2 . Find the sixth roots of 2985984 ; 24*137569 ; 17596*287801. 

3 . Find the eighth roots of 214358881 ; 21035*8 ; '003532 ; 57$S 
(the last three to 5 decimal places) 

4 . Find the ninth roots of 262144 , *134217728 ; 5159780352. 

5 . Find the fourth root of 2 i.#!- t 4 t 5 and the sixth roots of 
85*766121 and 260184053769595201. 

ft 

Miscellaneous Examples V. 


1 . What are the prime factors in 45090045, and what is the 
smallest whole number by which it must be multiplied in order to 
make it a perfect square ? 

2 . What is the difference between the values of 


—of Rs. 11. 4 a. and — T of Rs. 6. 4a. ? 
2 7 i 2I+34 


3 - A chain, 11 yds. long, is divided into 50 equal parts, called 
links ; find how many square links there are in an acre. 


4 . 

of 4$ ton. 


Bring ( /21 1 g x3Turf }cwt. to the fraction 
l \ s *4e 4i/ ) 


5 . A merchant bought 264 gallons of spirit atA’r.12. 8a. 4 \p. 
per gal. ; 378 gallons at Rs.g. ion 'jp. per gal. ; and 420 gallons at 
Rs. 12. 15a. 6\p. per gal. If he sell the whole quantity at Rs. 12. 4 a. 
per gal. ; what profit will he make by the transaction ? 

6. Two numbers have for their G. c. M. 179 and for their 
L. c. M. 56385. What must the greater number be, if the less 


2 n 

= 105 times -?of 
4 * 


3 <> 3 ’ 3_7 ? 
8*4 ' 


6^ 


L3 + 2| of -'?_ ' 0 f^f 

l6 Iy 20 0 


7 

3 


.6 r fl - 


3 f 


7 . Which is the greater 

3 .13 14 ,19 3 r 6A 5 

of -j - 27 of “+ - of or - 
5 16 64 20 7 3^ 3 

and express the difference as a decimal. 

8. Express Rs.6 . 5<2. 10'jp. as the fraction of Rs.g. 8a. 1 op. 

9 . Find by Practice the value of 29764 articles at Re. 1. 
9 ?A each. 

Ifc Simplify x -95 of V-+~* 

11 . Simplify (25'4)> +(24'6) s -127 x^+W- 


11 A. 
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12 . Prove that 

•676923=— 7 - - '° 76 = '°? 6 9 - 

^ J I — 'OO T -012 I -**> *0003 I — ‘00004 * 

r 13 . A man bequeathes his property amounting’ to /fa.49166 in 
•such a way that .V of his wife’s share, \ of his eldest son’s, $ of his 
younger son’s and £ of his daughter’s shares, are all equal. Find 
ihe shares of each. 

14 - In a subscription list one-half of the subscriptions are a 
guinea each, one-third a half-guinea each and the 5-shilling subs¬ 
criptions which complete the list amount to £12 ; find the whole 
sum subscribed. 

15 . A can mow 2 ro. 32 po. of grass in 1 day ; />, 2 ac. 2 ro. in 
2% days ; C, 2 ac. 2 ro. 32 po. in 3 days ; what is the sue of the 
smallest field which would employ each of them, working alone, an 
-exact number of days ? In what time would each mow the field? 

16 . Express as decimals :— 



17 . If 1 rupcc=i # v. 10 Id., 1 sovereign=4*84 dollars, and 1 dollar 
5'2 francs, find the value in francs of 10 lacs of rupees. 

18 . A certain number of men agree to subscribe as many pies 
each as there are subscribers ; the whole subscriptions being Afa.5797. 
<oa. 1 p. How many subscribers arc there ? 

19 . A person after paying an income-tax of 1 anna in the rupee 
■devotes 1 , ff of the remainder of his income to purposes of chanty, 
and finds that he has left Rs 5175 ; what is his income ? 

20 . Find how much rice a family requires monthly, when a 
reduction m the price from 7 to 10 measures for the rupee reduces 
the total monthly expenses from Rs.^i'j to /fa.30. 


21 . Simplify :— 



< 2 ) (3) ’ 


100 


7 

v 

9 


22 . Two pieces of cloth of the same length cost Rs. ill. 12 a. 
and /fa. 144 respectively ; the price of the first was /fa.3. 1 a. 8 \p. per 
yard, what was the price of the other ? 

23 . Find the value of *03125 of Rs .2 + 729 of /fa.3. 1 a. 4 p. 

+ * 72§of Rs. 4. 10a. * * 

24 . Find the square roots of 39 T V and *00255025. 

25 . Find the leapt and the greatest number of six digits such 

that if they be divided *by 240, 275, 320 and 400, the remainders will 
he 210, 245, 290 and 3^6 respectively. - 
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28 ." If one cubic foot of water weighs 62*37 lbs. Avoir. ; reduce 

the weight of I'SU* VfX ^ ft thedecimai ; fa ton , 

. <41 X *405 


27 . A contractor bought 2250 pharas of unslaked lime al 
Calcutta at the rate of AV.45 for 100 pharas. On slaking it every 
phara gave 3 cub. ft. of lime, but of this T Vh was unserviceable ; the 
carriage of the remainder to the place where it was required (distant 
18 miles) cost 4 a. per 100 cub. ft. per mile. At what rate per cub. ft. 
must he sell it there, in order to gam ms. 90 on his outlay ? 

28 . How many sheep must a pei son buy at £7 each, that aftei 
paying one shilling a score foi folding them at night he may gain 
# 9 . i6j. by selling them at £8 each ? 


2n 

29 - Divide 1028*5 by ‘0000017, and -y by *0006 ; and 
the difference of the quotients by 00025. 


multiply 


30 . What decimal jnultiplied by the sum of 3*5, 6*§, r V and *8j 
will produce 29 ? 

31 . If *625 of an article cost ^13. i6j. i$if., what will *125 oi 
it cost at the same rate ? 


’ 32 . Which is the greatest, and which the l$ast of the expressions 
(0 4 *H> (2) 1*41421, ( 3 ) t+ 4 + 4 ? 

* 

33 . The year consists of 365 24224 days. In what time would 
the error arising from taking it as 365* days amount to 1 day ? 

34 . A person recened on the death of his aunt T V of hei 
prqperty, and spent '§4 of it in paying off his debts, what fraction oi 
his aunt’s property did he then possess ? 

35 . What least numbers must be severally subtracted from 
9321, 7381 and 5628 that the thiee remainders shall have 723 fot 
their common measuie ? 


36 . Simplify 

^ 7J25 of 3i (31+6-6) X** 3 ' fo. 

ms. 10. 20. 


4 ' 2 <rf 5 

37- wti 


5*j6 


3*1 2*9 

iat weight must be added to or subtracted from 8 cwt 
3qrg. j2ibs. so that 5 cwt. 2qrs. i8ft>s. shall be the same fraction ofth* 
#sum or difference that 3 cwt. 2 qrs. i7^ibs. is of 5 cwt 1 qr. #64 JXmM 

38 . Find the two greatest numbers of 4 digits whose difltpi^lj 

is 50 and g. c. m. 25 ; and the wo least numbers of 5 digits whose 
difference is 15 and G. c. m. 5. , h 

39 . Four concentric circles’have the same centre 0 . 

. a . .** • 1 ■ Jt rt ,/» .jt r% 


line through O cuts the circles in A y J 9 , 
of 0. Four points start sitnultaneoUsly from 



. 

& and 



21 
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in the same direction describe the circles in 9 hrs., 13 hrs, 21 hrs., 
and 37 hrs. respectively Find after how many hours they will be 
again in a straight line through O and on the^same side of it. 

4 °. A gave *5 of an orange to It , '3 of what remained to C: 
how much of the orange had A left for himself? 

41 . What is the cost of 12 mds. 30 sr. 8 ch. 2 tolas at /fa.3. 
5 a. 9fi. per maund ? 

42 . Reduce 5 bi. 9 kal. 8 ch. to the fraction of an acre ; and 
7\ of 3 acres 2 ro. 5 po. to the fraction of 11 /, bighas. 

43 . 7 ri\ dollars aio woith 2 ducats, and 9 ducats worth 
*4 moidores, and 20 moidoics woith £27 ; how many rix-dollars will 
there be in £72 ? 

44 . Find the value of 3* + 4 l +1l/, + 3*1% both by' vulgai 
fractions and by decimals ; and shew that the two results coincide. 

45 . Find the values of 3*5-+-3*83 + •<>-+-1 r75 ; 11*73—10*916; 
3*375 xi*^X 4*8 ; 3*375 -*-4 5 and find the product of the results. 

46 . A man travelled of a journey by sea, ^ of the remainder 
by lail; he then drove } of the rest, and finished it by walking 
ro miles. How long was the journey ? 

47 . Multiply A\r.3. o a. 6p. by 85*3125 and divide A.r.38340. 3a. 
6p. by 441 75 - 

48 . If a pound of silver cost £3. 6s., what is the price of a 
cup which weighs 10 lbs. 60/. 10 dwts., subject to a duty of u. 6 d 
per oz., and also to a charge of is. 9 d. per oz. for workmanship ? 


49. Reduce £ of of ^ of 5 cwt. 2 qrs. 14 lbs. 7 oz. to the 

2-iy " 

decimal of *42857! of 15 tons 8 cwt. 1 qr. 14 lbs. 

50. Reduce 7} of (3*-*3™) of 5 cwt. 2 qrs. 3* lbs. to the 
fraction of (5$-3*) of 3 tons 16 cwt. 3 qrs. 22^ lbs. 

51. What fraction of 2 lbs. 10 oz. Avoir, must be added to 
1 ft). 8 oz. Troy to give 3 lbs. 7 oz. 10 dwts. ? 


£ 52. Gold is sold at £3. 17s. io?d per oz. and bought at £3- 

f\7s. 9 d. per oz., what is the largest unit of value in which both prices 
can be expressed as integers ? and what is the smallest integral 
number of ounces, the value of which can be exactly expressed in 
£ at both prices ? 


53. Extract the square roots of 


iooo*iooo i 1*7 x 29^-5 


j ' 1000 *000729 

/ 54. What length of wire will go round the edges of a 
l/ne surface of which contains 187 §q. yds. 54 sq. in. ? What 

number of sucl| cubes which will contain an exact number of 
whose edges are 1 ft. 3 in. ? 


cube, 
is the 



CHAPTER IX. 

Measurements and Duodecimals. 

I. SQUARE MEASURE. 

429 In Arithmetic, we deal with the areas of rectangles only. 

(a) A rectangle is a fom-sided figuic whose opposite sides 

arc equal and parallel, and whose angles are right angles. 

(b) A square is a rectangle whuh has all its sides equal. 

(c) The length anti breadth of a rectangle are called its 

dimensions. t 

(d) The area of a figure is the quantity of surface contained in 

it ; and is numerically measured by the multiple it is of a 

certain fixed ared, w'hich is assumed for its measuring unit. 

430. To find the area of a rectangle. 

Suppose ABCJ) to represent a rectangular surface a* that of a 
table, of which the length AB is 6 
feet, and the breadth AD 4 feet. 

Divide AB into 6 equal parts, each 
equal to 1 foot and Al) into 4 equal 
parts, each equal to 1 foot, as in 
the figure, and through the points 
of division draw straight lines 
parallel to AB and AD. Then by 
this means we shall have divided 
the whole surface into 6x4 small 
figures, such as AEFG, all equal to one another ; and since each of 
these figures measures a foot eveiy way ~i foot in length and 1 foot 
in breadth —it is a square foot. Therefore the area of 6 x 4 small 
figiues, is 6x4 or 24 square feet. 

If the side AB, instead of containing an exact number of feet, 
contain some feet and a fraction, as 3V feet, and AD in like manner 
contain 45- feet : produce AB to H, ^ g ^ 

making AH equal to four times AB; 
also produce AD to L making AL 
equal to twice AD. Complete the 
rectangle A HKIJS Then AH is 
four times AB, or 4x3* feet =13 
feet; and AL is twice AD or 2 X4I 
feet=9 feet. Therefore the rectangle 
AHKL contains 9 x 13 or 117 square feet. But the rectangle AHKL 
contains 8 such rectangles as ABCD, and therefore ABCD contains 
k of 117 square feet, or Ui sq. ft., a result obtained by multiply¬ 
ing 3 i by 4* j for V-xi-H 2 . Hence, die number of 
m the surface is found by multiplying the number of fits 
length by the number^ of feet in its breadth. 
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431. As the same method of proof would apply in every case 
(whether integral or fractional) we have the following Rule :— 

RULE. Express the length and breadth in units of the same 
denomination , and then multiply the number of the units denoting 
the length by the number of the uniti denoting the breadth. The 
Product will give the area in square units of that denomination. 

The above Rule is frequently expressed briefly thus — 

Area=Length x Breadth. 

We must remember here that it is the number of the units in 
length and the number of the units in breadth that we should multi- 
Mv together ; for length being a concrete quantity cannot be multi¬ 
plied by another conciete quantity such as breadth. Also, if the 
numbers giving the length and breadth be given in inches, or in feet, 
or in yards, or in miles, their product will give the area in square 
inches, or in square feet, or m square yards, or m square miles. 

432 . Since area =1 ength x breadth ; 

Length**area■+•breadth, and Breadth=area■+■ length. 

Hence, if we divide the number of square units m the area by 
the number of units in either the length or breadth, we shall find the 
number of units in the other. 

433 . The length and breadth of a square being, equal, its side 
will be found by extracting the square root of its area. 

To find the breadth of a rectangle, whose length is twice or 
thrice its breadth, divide the given aiea by 2 or 3, and then extract 
the square root of the result. 

Note, Students should notice heie the difference between 
3 square feet and 3 feet square. By j square feet is meant an 
area which is equal to 3 squares, each of w hich is a foot square. By 
j feet square is meant the area of a square whose side is 3 feet, and 
therefore whose area is 3 x 3 or 9 square feet. 

Ex. 1. Find the area of a floor 8 ft. 9 in. long by 3 ft. 8 in. 
broad. 

Length=8 ft. 9 in. = 8f or y ft. ; breadth *=3 ft. 8 in. *3$ or yft 
area of the floor=(V x-y.) sq. ft.** W sq. ft.*»32,y sq. ft. 

, **3 sq. yds. 5 sq. ft 12 sq. in. 

Ex. 2. Find the width of a room 50 ft. 8 in. long having an 
area of 128 sq. yds. 2 sq* ft* 4 sq. in. 

Anea»(l28x9 + 2*V) sq. ft.-1154^ sq. sq. ft. 

Length** $0 ft. 8 in . m $0$ ft* a *’ L f 1 ft. 

width-( A W iL +H 4 ) ft.**(*W-*T*¥) ft.~-\V*V-ft. 

«* 22 jriK ft. ** 22 ft 9t& in. 

Note* Since linear fe$t multiplied by linear feet gives sq. ft, it 
l «$How$ that sq. ft. divided by linear feet gives linear feet, and so on 
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Ex. 3. Find the area of a square court whose side is 17 ft. it in. 

Here, length=breadth = 17 ft 11 in. = 17H ft. = Vt* ft. 

/« area=(W *-W) sq. ft.sq. ft.=32i T } T sq. ft. 

= 35 sq. yds. 6 sq. ft. 1 sq . in. 

Ex. 4. How many bricks 1 if in. long by 7] in. wide will be 
required to pave the floot of a room 18 ft. gin. long by 15 ft. 
8 in. wide ? 

Area of a brick=(i if x 7f) sq. in. = V x V sq. in. 

Area of the floor=(225 x 188) sq. in. 

no. of bricks reqd. — (225 x i88)-*-(V x V) 

— 225 x 188 x tpV x jS = 480. Am. 

Ex. 3. How man)’ yards of fencing are required to enclose a 
square garden containing 1 ac. 1 po. 29 yds. 6} ft. ? 

Area—1 ac. 1 po. 29 yds. 6f ft. =44100 sq. ft. 
a side* ^(44100) ft. = 210 ft. 

length of fencing uqd =4 x 210 ft. = 84o ft. = 280 yds. )tns. 

Ex. 6. The area of the floor of a 100m is 450 sq. ft. ; its length 
is twice its Ineadth ; find its length. 

Breadth* ft.= v'^225) ft.* I5*ft. ; 

length =-3 x 15 ft.*30 ft. Am 

Ex. 7. A garden roller is 3 ft. 3 111. wide, and its circumference 
is 6 ft. 9 in. ; how many sq. ft. of giound does it pass over in 
8 complete revolutions ? 

In each revolution, the roller passes over a space of ground 
whose area is equal to the product of the width and the circumference. 

area rolled over in one revolution =»(3f x6J) sq. ft. * W sq. ft. 
area passed over in 8 revolutions*x8 sq. ft. 

= a j i sq. ft 

434 . Carpeting and matting always refer to the floor only. 

The amount of carpet or mat required to cover a floor will be 
equal to the Araq. t t f tfoa floo r. Carpet or mats are sold in strips 
of different widths and when wc know t he width o f a strip, we canr 
find it s length by dividing the urea oj t/ie Jtoor by the width of 
the carpet or mat! 

Ex. /. Find the cost of carpeting a room 22 ft. 8 in. long and 
17 ft. 4 in. broad at Re. 1. 2 a. per square yard. 

Area of carpet=(22$ x 17}) sq. ft.=-V x V“ X i sq. yds, 
/•required cost * A w - x -V- x&xRs.i\=Rt. S- 4 1 = Rs-49- to, Am¬ 

Ex. 2. What length of mats, f of 4 yard wide, will fe feqtflred 
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to cover a floor 15 ft. 8 in. long by 11 ft. 3 in. broad ? also find the 
cost of the mats at 2 a. 3 p. per yard. 

Area erf matting—(154 x l i4)sq.ft. = y x V xisq.yds. — Yr sq.yds. 
length of matting =s(VV -*-J) yds.= M i yds. = 264 yds. 

= 26 yds, o ft. 4 in. Ati\. 

Also, cost of mats=2 a. 3/. x -4 r ‘ = < x ^-a 1 a. —Rs .3 10 a. 9P 

Ex. 3. The cost of painting a siuface 8 ft. 9 in. wide at A'j.3. 
130. ArP‘ per sq. yd. is A\r.50. 5 a. ; find the length of the surface. 

AY 3. 13 a. 4p.-Rs.3l = Rs.\* ; Rs 50 5 a.-Rs 50^ = ^ h j T \ 
atea of surface=(W V) sq. yds.* 1 #' sq. yds ="4- sq. ft. 
length of surface=-J' sq. ft. — 8* ft. = ("Y x 7 \) ft. 

= V ft- = 13 ft. 6 in. Am. 

Ex. 4. The expense of carpeting a room thi ice as long as n is 
broad at Rs. 3. i2«. per sq. yd. is AV.551. 4 a. ; find the length and 
breadth of the room. 

AY3. I2a.—Rs.3l—Rs.\ ; Rs.531. 4a.=Rs.5$i\=-RsJ y\ 
area of the room—( a y-+Y) sq. yds —147 sq. yds. 

breadth - 1 { 7 ) yds. = ^(49) yds. = 7 yds.=21 ft. \ - 

and length=21 ft. x 3 = 63 ft. / 


Examples CXX1X. 

1 . Find the area of each of the following rectangles :— 

(i) 25 ft. by 17 ft. (2) 36 ft. by 13 ft. 

(3) 17 ft. 6 in. by 13 ft. 4 in. (4) 19 ft 4 in. by 16 ft. 8 in. 

(5) 12 yds, 1 ft 5 in. by 2 ft. 9 in. (6) 5 yds. 1 1 in. by 23 ft. 10 in. 

(7) 15 ft. 44 in. by 14 ft. 4 in. (8) 19 ft. 1 in by 17 ft. 14 in. 

2 . Find the quantity of matting that w ill be required for each 
of the following rooms :— 

(1) $2 yds. 10 in. by 13 yds. 2\ in. (2) 2 yds. 1 ft 6 in. by 4 yds. 9 in. 
(3) 22 ft. 8 in. by 17 ft. 4 in, {4) 6 yds. 2* ft. by 2 yds. x ft. 5 in. 

3 . Find the length or breadth of each of the following rooms 

(1) Area =*>150 sq. ft 27 sq. in. and lcngth=6 yds. 24 ft. 

(2) ... «30 sq. yds. 5 sq. ft. 101 sq. in. and length* 15 ft. 7 in. 

(3) ... *»u sq. yds. 3 sq. ft. 30 sq. in. and ... =37 ft. 2 in. 

(4} ... ** 17 sq. yds. 2 sq. ft. 131 sq, in. and breadth* 11 ft. 11 in. 
(5) *=402 sq. ft. 72 sq. in. and breadth*5 yds. 24 ft. 

4 Find the area of a square whose side is 7 yds. 1 ft. 5 in. 

4 How many sq. JtaAftd inches remain out of 313 sq. ft. of 
1 Spotting, after covering 9 floor 16 ft. 9 in. long by 12 ft. 11 in. broad ? 



SQUARE MEASURE. 


3*7 


6 . Find the sides of the following squares :— 

6sq. yds. 7sq. ft. 52sq. in. ; 241 sq yds. 8sq.ft. H2sq. in.; 34225sq in* 

7 . A piece of canvas of umfoim width is 7 ft. 3! in. long and 
it covers 2 sq. yards 103$ sq. m. ; what is its width? 

8 . Find the number of acres m a square field whose side is 
4 chains 50 links. 

9 How many sods each roj in. by 7] in. will be required to 
('over a piece of ground 25 yards by 14 yards ? 

10 How many planks, each 10ft. 6in. by loin., must be used 
to cover a floor 42 ft. by 17 ft. 6 in ? 

11 . How many postage stamps, each 1* in. by 4 in., would be 
required to cover a*wall 14 ft. by loft. 0 in. ? 

12 . How many boards 18 ft. 6 m. long and 7 in. wide will be 
required to floor a room 10 yds. r ft. 9 in. long and 8 yds. 6 in. wide | 

13 . A postage stamp is one inch long and fin. broad; how 
many will an album of 32 leaves, 8 m long and 5 in. broad contain ? 

14 . A square space containing 140 sq. yds. 36 sq. in. is to be 
lengthened by 4 ft. 31m m one of its dimensions and shortened by 
3 ft. 4 111. in the other ; what Mill then be its area ? 

15 . HoVv many tiles 7 111. squaic will be required for the floor 
of a room 19ft. 3m. long by 13ft. 5 in. wide? 

16 A garden roller is 3 ft j\ in. wide and 5 ft. 104 in. in cir* 
cumference ; how many sq. feet and int hes of ground does it pass 
over in making 4 revolutions ? 

17 - A rectangular field is 7 chains 35 links long and 5 chains 

broad : 1 ac. 3 ro. is to be cut off from it by a line parallel to its 

breadth ; where must this line be drawn ? 

18 . The length of a 100m is double its width, and the area of 
the floor is 136 sq. yds. 1 sq. ft. 18 sq. in. ; find its length. 

19 - The length of a room is three times its breadth, and its 
area is 635 sq. yds. 5 sq. ft. 48 sq. in. ; find its length in feet. 

20. How many acres are there in a rectangular tract of country 

34 miles long and 2| miles broad ? 

21 . Find the cost of mailing each of the following rooms 

(1) 119 ft. 6 in. long and 83 ft, 4 in. broad at 12a. per sq. ft. 

(2) 146 ft. 9 in. long and 88 ft. 9 in. broad at 7a. 6 p. per sq. yd. 

(3) 25 ft. 8 in. long and 16 ft. 9 in. wide at Re. 1. 7a. per sq. yd. 

(4) 98 ft. 4 in. long and 24 ft. 6 in. broad at 3s. 9 d. per sq. foot 

22 . What length of carpet will be required to cover each of the 

following floors :— # 

(1) 22 ft. 6in. long and 15 ft. 9 m. wide. Carpet 2 ft. gin. wide? 
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(it) 35 ft 4 in. long and 27 ft 3 in. broad. Carpet 27 in. wide ? 

( 3 ) 15 ft 8 in. long and 11 ft. 3 in. wide Caipet f yd. wide ? 

23 . Find the expense of carpeting each of the following 
^ooms :— 

ti) 34 ft. 8 in. long and 13 ft. 3 in. wide with carpet f yd. wide at 
/fa. 1. 11 a . per yd. 

{2) 31 ft. 6 in. by 23 ft. 9 m. with carpet 18 in wide at Re. 1. 6 a per yd* 

( 3 ) 20 ft. 3 in. long and 17 ft. 4 in. bvoad with carpet $ yd. wide at 

Rs. 2. 1 a. bp. per yd. 

(4) 26ft. 8 in. by 20ft. 3 m. with caipet 4 yd. wide at 4-f. %d. per yd 

24 . The cost of carpeting the floor of a room 12 ft 6 in. long 
ft 5 a. per sq. foot is Rs 1871 8 a ; And its width. 

25 . The breadth of a room is 11 ft. 11 in. and the cost of 
matting the floor at 10a. 8 p. per sq ft. is Rs 113. 3a 4 p ; find the 
length of the 100m. 

4 26 . The length of a room is 23 ft. 6 in. and the cost of carpeting 
the floor at 4 s. 6d per sq. yd. is £1 1 15 s ; find the bieadth of the 100m 


. j* 7 . It costs Rs. 226. 14 a. to cover the flooi of a room 8 yds. 
9 in. long and 6 yds. 24 m. wide, with carpet 2 ft wide. Find the 
price of the carpet per yard. 

22. If the cost of caTpetmg a room 11 yds long and 8 yds w ide 
jp^^rpet at 34?. a yard, be £19. i6i, find the width of the carpet. 

Find the expense of turfing a plot of ground, which is 
Ip yds. long and rooft. wide, with turfs eat ha >aid m length and 
t 4 tt breadth ; the turfs, when laid, costing A’v.3. 6 a per hundred. 

* 26. The expense of carpeting a room, whose breadth is 12 ft. 

9 in. with carpet 24 in. wide at Rs. 3. 13a. 4 p. pei yard is Rs 126. 4 a 
the length of the room. 

21. Outlaying down a plot of ground with sods 2 ft 6 in. long 1 
and 9 in. yride, it is found that it requires 75 sods to'foim one stnp 
extending Its whole length, and that a man can lay down 1} strips 
each day; find the surface toveied in 8 days 

f* 32 The roller used for a bowling-green being 6 ft. 6 in. m 
circumference and 2 ft. 3 in in width, is observed to make 12 revolu¬ 
tions from one extremity of the green to the other: find the aiea 
rolled, W’heh the roller has passed 16 times the length of it. 


22 Find the side of a square court-yard the expense of pav ing 
which at '/fa. I. 140. pefsq. yard is Rs. 385. 3 a. 4 p. 

86. tf 1574 tiles each to in. square would pave a court, how 
would he required ifttfre tiles were each 8 in. wide and 15U1. long ? 

ittfch *h twice as long as it is broad, costs £38* xos. 
yard. Find its length and breadth. 
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36 A lawn is half as long again*as it is wide , the cost of 
levelling it at 6 a per sq yd is lls 1764 , find the cost of enclosing it 
with a fence at Rs 3 12a pei yaid # 


436 Papering and painting, always refer to the waih 
only , p laafenng and whitewash ing both to the walls and tfes 
cetixpz , ana glazing to the winaows onl> 

In finding the area of a wall we multiply the length of the wall 
by its height In a room thcie are 4 walls, and the two that Ric 
opposite are equal 

The area of a wall running length wise •=*length (of the 100m] 
xheight, and that of a wall running bieadth wise = breadth (of the 
room) x height 

area of the 4 w alls—2 x length x height+2 x breadth x height 

«* 2(lengxh4-breadth) x height. 

But 2 x(lergth4-breadth) is the perimeter or circuit of the 
room, (t e) the sum of the lengths of the 4 walls 

area of the walls=perimeter (or circuit) x height. 

This expression gives the aiea of the walls, including tha' 
occupied by windows, doors, file places, £xc Deductions must hi 
made for these in piactice m all questions 1 elating to papetlJRp 
painting, plastering, &c unless otherwise mentioned Paper Kg 
covenng walls is done up m long rolls, and is of a certain width, 
and to find the length of papei iequucri to cover the walls Of a 
room, we must first find the rica of the 7 ta//r and then divide this 
area by the width of the pipei is in Ait 434 

Note In finding the qumtity of papei required$0 cover the 
walls of a room, the student must not multiply together length* 
the bieadth and the height of the 100m , for this would give the 
volume necessarj to fill the 100m instead of the quantity of paper 
required merely to covei the wills Set Ait 441 \ 

436 The area of the ceiling of a room is the same as that 
the floor Hence to find the <11 ti of a ceiling multiply the length 
of the room by its breadth 

Ex 1 f md the area of the 4 walls of a room 30 ft 3 in. long, 
26 ft 5 m broad and 10 ft 6 m high 

Area of the 4 walls=2(3o ft S m 4-26 ft 5 m ) x 10 fh 6 in 

= 2X57tt nn xioft 6m » 2 x 5?^ jro| sq. ft 
=2X VV x V sq. ft " sq.ft -l i^ttsq,^ . 

Ex 2 Find the length of paper 2 ft, wide required 
walls of the above room 

Area of the 4 walls***-,' ’ sq* ft ; ifidth of paf*r*»a ft* 1 

**. length of paper reqd y<to.« »l£ 944 «g» 
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Ex. j. Find the cost of papering the above room at 5 a. 4^. per yard. 
Length of paper* -tfj- yds. ; 5 a. ^p. = $\a.= fa.—Re.^. 
cost required* Afa.66 . <)a. 6jp 

Ex. 4. A room 25 ft. 7 in. long, 18 ft. 11 in. broad and 10 ft. 
1(6 ih. high lias two doors, each 7 ft. by 3 ft. 4 in. and 3 windows, 
each 6 ft, by 4 ft. 3 in. ; determine the expense of plastering the walls 
and ceiling at 12a. per sq. yard. 

Area of the 4 walls = 2(25 ft. 7 in. +18 ft. 11 in.) x 10 ft. 6 in. 

= 2 x 44 ft. 6 in. x 10ft. 6m. * 2 x 44J x 10^sq. ft. 
= 2 x Y x V sq. ft.=- L Y~ sq. ft. 

Area of the ceilings* 2 5 T \ x 18-} \ sq. ft = V’/ x J ,y sq. ft- ™ *45 sq.ft. 

Area of 2 doors * 2 x 7 x3 } sq. ft.* Ay* sq. ft., and that of the 
3 windows *3 x6 x4^ sq. ft.* 1 *’ sq. ft. 

/, whole area to be plastered1 2 - 1 ! 1 ) sq. ft. 

= j_y jV i sq . ft.=->Jj;^2 sq. yds. 

cost of plastering* ( j tt St 1 x 12)#.* 1727 ^a.=Rs.107. 1 $g. o%p. 


437 . Having* given the length and bnadth of a room, and the 
are# of the four walls, to find the height. j? 

_ RULE. Height*(area of the 4 walls)—2(lcngth+breadth). 

*“TQEx. /. The cost of papering a room 15 ft. long at Re. 1, 4 a. 
per sq. foot is /fa. 710; the cost of carpeting the floor of the same 
room at Re. 1. 14a. per sq. foot is /fa.243. I2a - Find the height and 
the breadth of the room. 


Area of the floor in sq ft. =/fa.243. 12 a.-rRc 1. 14a.* 130. 

breadth of the room =130 sq. ft. — 15 ft. = 84 Jft. 

Area of the 4 walls in sq. ft. = /fa.710-4-AV.i. 4a. = 568. 

Also 2(kngth+breadth)*2(15 ft.+8^ ft.)=2 x 233ft.*47$- ft. * 
height of the room*(568 + 475) ft. = 568 x T $ T ft. * 12ft. 

Ex. 2. If the cost of papering a room 8* yds, long and 4 yds. 
high with paper 2 ft. wide at 2 a. 8p. per yard, be /fa.29. 13a. 4 p. ; 
<fmd the breadth of the room. 


« /fa.29. f ,* 3 a. 4 p. * Rs.29$ * /fa.-4 2.; and 2 a. 8 p. = Re. \. 

length of paper required * (4-•*- s) yds. *179 yds. 
area of the four walls = (179 x|) sq. yds,=*$A sq. yds. 
j(length+breadth)* (-P 4) yds. *4“ yds. 

.% the reqd. breadth * (yy-—8$) yds.*-^ 1 yds. * 20 ft. 

k. ' Ex. The expense of carpeting a room 20 ft. long was Re. 75 ; 
bhl if‘the breadth had in 3 ft. less than it w'as, the expense would 
W* been breadth of the room ? 
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The difference between the two costse»/fa. (75 — 60)=/fa. 15. 

But this arises from the fact of the bieadth being 3 ft. less, and 
«s therefore the cost of 20 x 3 or 60 sq ft of catpet. 

Now, since /fa. 15 is the cost of 60 sq. ft. of carpet. 

• Ks.j$ is the cost of 60x5 or 300 sq. ft of carpet. 

Hence the area of the 100m is 300 sq. ft. and breadth reqd. 
-of the room=(300 — 20) ft. = 15 ft 

Examples CXXX. 

1 . Find the area of the 4 walls of cadi of the following rooms :— 

(1) 25 ft. 7 m long, 19 ft. 4 in. wide, and 9 ft 9 in. high. 

v2) 15 It. 6 in long, 13 ft. 4 in. wide, and 10 ft 6 in high. 

(3) 23 ft. 5 m. long, 18 ft. 7 in wide, and 9 ft. 6 m high. 

(4; 20 ft. 10 in. long, 16 ft. broad, and 10 ft. 9 in. high. 

2. Fin<J the length of wall paper required for each of the 
following rooms .— 

(1) *i8 ft. 9111 square and 13 ft 4 m high, with paper 1 ft. 4 in. wide* 

(2) 21 ft. 4 in. loS^, 17 ft. 5 in wide and 13} ft. high, with paper 

in* wide. "** 

(3) 28 ft. 6 In. long, 18 ft. 9 in. wide and 12 ft. high, with paper 

1 ft. 9 in. wide. 

(4) 22 ft. $ in. long, 12 ft. 1 m bioad and 11 ft. 3 in. high, with 
^ paper { yd. wide. 

3 . Find the expense of papering each of the following 100ms 

U) 20 ft. 6 in long, 17 ft. 4 in. broad and 9 ft. high, with paper 
20 in. wide at 3 pi. 4 p per yard. 

(2) 29 ft. 7 m. long, 21 ft 4 in. wide and 12 ft. 11 in. high, with 

paper nf m. wide at 7 \d. per yard. 

(3) 12 ft. 6 in. long, 8 ft. 4 in. wide and 9 ft high, with paper 3 ft 

wide, in pieces 2o yds. long, at 12a. per piece. 

(4) 5 yds. 1 ft. 2$ in. long, 5 yds. 3I in. broad, and 4 yds. high, 

with paper 9 in. wide at 2 \<L per yard. 

' 4. Find the cost ©f painting the walls and ceiling of each 

of the following rooms :— 

(r) 12 ft. 6 in. long, 27 ft. 4 in. wide and 20 ft* high at 5 a* 8/, 
per sq. yd. 

(2) 15 ft long, 10 ft broad and 9 ft p in* high at 140* persq, y&f 

(3) 35 ft. 4 in. long, 17 ft. 6 m. wide and 20 ft. high at 7# per % yd* 
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5 . A room is 20 ft. 6 in. long, 15 ft. 6 in. wide and 16 ft high ? 
tt has two doors, each 8 ft high and 3 ft. 9 in. wide and 3 windows, 
one 5 ft, by 7 ft, the other two 5 ft. by 4 ft. each. What will it cost 
CO paper the room with paper one yard wide at 6a. 8/>. per yard ? 

& A room whose height is 18 ft. 5 in., breadth 20 ft to in. 
and length 22 ft. 9 in., has a door 7 ft. 6 in. by 3 ft. 4 in. and * two 
equal windows each 3 ft. 6 in. by 5 ft. 2 in. ; find the cost of 
papering it at lie. 1. it a. 6fi. per square yard. 

7 . A room is to be pa pered whose length is 23 ft. 8 in., breadth 
IS ft. loin. antT'Tieigh't 1 f ItTg in.; in 11 there ar e tyro windows 
each 9 ft 6 in. high by 5 ft. wide^a fire-plac£ dit 6 j n 7 irigh by" 6 ft. 
wide, and a door 7 ft.. 6. in. higfcuby 3 ft. 6 m. wide. Find the cost 
Of tne**paper required at„i7r. 6 d. per piece of 12 yaids, the width 
of the- papeT being 26 inches. 

^•8 What will be the expense of papering a room 34 ftf 4 in. 
Itmg, 19 ft 8 in. wide and 135* ft. high, with a paper whiih is 2J ft wide, 
and costs 1 is. per piece of 12 yds.; the windows and doors not 
requiring to he papered, making up a sixth pait of the whole surface ? 

9 . How many postage stamps, 1 in. long and % in. broad, 

will be required to cover the walls of a room 18 ft. long, 12 ft broad 
ftpd xo ft. 6 in. high ? 4 * 

10. Find the expense of whitewashing the ceiling and v\ alls 

of a square room at 1 a. 8 p. per sq. yd., whose floor measures 
93 yds. 1 sq. ft. and height 11 ft. 6 in. ^ 

Jit A room whose height is 11 feet and length twice its 
breadth, takes 143 yds. of pap er 2 ,ft., w ide fauts four,walls. How 
ptuch carpet willirTWJIli Y€T~ 

12. A room is 20 ft. long and 16 ft. wide ; what must be its 
height in order that the area of the floor and ceiling together may 
be equal to the area of the walls ? t 

ta A room is 19 ft. 5 in. loiig and 16 ft. *7 in. broad ; and the 
Oftfet'Of painting the walls at 7a. 6p. per sq. yard is A^.43. 3a. Find 
the height of the room. ^ 

14 The cost of carpeting a room • twice as long as it was 
broad at R>a. 80. per so. yd. amounted to Rs.6u 4 a. ; and the 
fainting of the walls at 6a. a sq. yd. amounted to JRs.26. 40. Find 
‘ the heigh* bf the rpotn. 

1& .. frhft extMOft carpeting a room *8 ft. long was £7. 4 s. ; 
but if the bnfeif^ttd'^en 4 ft. less Chin it was, the expense would 
Mve mm ^5. A 5. ofe was the breadth Of the room ? 


> ifc. sfoomis 14 ft j the cost of painting the 

fVt,. '£¥*#£ 


fat fts four,, walls. How 


fcf the rpom 


a sq. 3rd. amounted to JRs. 26. 40. Find 
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17. The cost of painting the walls of a room 18 ft. long and 9 ft. 
high at Re.i. 8 a. a sq. foot is i?f.8io. Find the cost of carpeting the 
room at Re. 1. 9 a. a sq. yard. 

18 . *A room is 14 ft. 9 in. long, 9 ft. 3 in. wide and 10 ft. 6 in. 
high } it contains two windows each 5 ft. 6 in. by 4 ft. : three doors 
each 6 ft. by 3 ft. and a fire-place ft. by 4 ft. ; find how many 
postage stamps it would take to covei the walls, a stamp being in. 
by i in., supposing that the stamps may be cut if necessary. 

19 . Two lectangular rooms of the same height were papered j 
the first was T ^ft Irrtg Q nd r l wide, and the second 14 ft. long 
and 12 ft. wi^e ; the paper was v&.jam, wide and Re,h 6#*, pet 
piece of 12 yds., and the hanging cost 6a. per piecfe*; the whole 
expense was Rs.42 ; find the height of the rooms. 

80 . The length of a room is 20 ft. : the cost of papering the 

walls with paper 2-1 ft. wide at 4 a. per yard is Rs.30. 6a. ofi. ; kkd 
that of carpeting the room at Rs.3. 5 a. 4/>. per sq. yd. is Rs. 122, 3 a. 
<6§j>. Find the height of the 100m. , 

81 . A room 10 ft. high and 20 ft. long costs ,£190 to paint 
its walls at 5s. per sq. foot. What is the cost of the carpet which 
will cover the flooi at Rs. 3. 2 a. per sq. yaid ? 

82 . H takes 5904 tiles, eat h measuring 6 in. by 10 m., to cover 
the floor of a room 120 ft. long ; what is the width of the room I 
What will b#thc cost of laying down the tiles at 2 a. 6p. per sq. yurtt ? 

83 . Tit® cost of caipeting a room is and of pagMShg 

the same room with paper at \a. 8 p. per sq. foot is Rs. 106. 

length of the room is 18 ft., and if the width had been 4 & htaeiwe 
cost ot the carpet would have been ^.18 less. Find the height of 
the room. 


4S& Paths and moats. (1) When a path o* a moat Of a 
uniform width goes all round outside a field, its area may he 
obtained either (i) by increasing each dimension by*twice the 
uniform width of the path or moat, and then subtracting the area Of 
the given field from the increased area ; or (ii) ty wOfeNM]^ 
each dimension by the uniform width of the path, &o* 
using the following Rule 

A tm»**?{incnascd length +increased breadth)x 
<*f the path. 

4 a) frtt if the path or the moat go round bra* ‘thf IrfOUl 
either (i) dhafadah each dimension of the fiejhi Ms mmfw 
tha »$>rm wid* and 
am Of the field; or (11) wW each 
* * uniform width of the path* anihhse fr® 

■Arts *«*^diminished 

width nf the path. 
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Ex. / A rectangular piece of ground is 32 ft. long and 23 ft. 
broad. Find the cost of enclosing it with a path 4 ft. broad, at the 
price of ffr.3 per sq. yai d ; (n when the path is outside the piece of 
ground, (2) when the path is pait of the ground. , 

( 1 ) By the first Method . J ^ 


32+2x4**40; 23 + 2X4 = 31. 
area of the path 

— (40x31) sq ft.-(32X23) sq ft 
**504 sq ft =56 sq. yds. 
cost = Rs. 56 X 3 -ffy.168. 


00 

+ 

N 



By the second Method. 

32 + 4-36 ; 23 +-4=27. 

.*. the area of the path 
— 2(36+ 27) x 4 sq. ft. 
as 504 sq. ft. — 56 sq. yds. 
^ C0st-.fo.3x 56=7?*. 168 


(2) By the first Method. 

32-2X4-24; 23-2x4-15. 

*\ area of the path 
4 — (32x23) sq ft - (24X 15) sq. ft. 

**376 sq. ft. —41J sq. yds 
cost — ffJ.3 X 41 g — ^ s - 12 5- 5*- 4*». 

My the second Method. 

f 32-4^28; 23-4 = 19. 
the area of the path 
—2(28+19^X4 sq. ft. 

—376 sq ft — a J 4 sq yds. 
CQ9t*«ffr.3X a g-— ffj 125. go. 4A 


(32+4) ft. 



Eee. 2. A room 35 ft long by 18 ft broad is enclosed by walls 
tfi in. thick and all round the outside there is a verandah 9 ft. deep. 
*Fln 4 ttM* Cost of paving the verandah at 8a. per sq. yard. 

Shtcn the walls are 18 in. or i£ ft. thick, the external length of 
the foam, is (3$+* 2 x 1 fr) or 38 ft. ; and external breadth is (18+2 
%**) hr h ft. 


Now $8+9*437 j 21+9*30. 

a of the ve*hqdah-2(47+3o)x9 sq. 

. -an * 


am 


ft.—2x77x9 sq. ft* 
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Ex. 3. A rectangular courtyard 40 yds. 2 ft. 7 in. long and 
75 ft. 5 in. broad, has 2 foot-patios, each \viderthe one running 
the whole length of it and the other the whole breadth of it, crossing 
each other at right angles. Find the total expense of paving the 
court-yard with pebbles at Its.2. 4 a. pei sq. yd., and the foot-paths 
with flag-striftes at AV.i. 8 a. per sq. yd. 

Area of court-yard. 

(including the paths)= 122^ X75rr or S< F ft* 

* .(excluding the paths) —115 r V x67^1 or sq. ft* 

zrrea of the paths=( 1 ’■*— 7 4H 1 -) sq. ft. 

1 = ’ Vn 4 0 sq. ft. *' i' sq. yds. 

cost of paving the coint-yaid = 1 Y.V,, 1 -' x Rs.2$ = Rs . L ’ 

— Ah. 1954. oa 34 A 

and cost of paving the paths=Aj.^ x 1 1 ~ =--Rs.2^S. 2a. 
the total cost icqd. = A’j.2192. 2 a. 3 \f>. 

Examples CXXXI. 

• A field is 300 yds. long and 200 yds. bioad ; if a belt of trees 30 
yds. wide be planted round it inside, find the area of the interior space. 

2 . A rectangular piece of ground is 60 yds. long and contains 

half an acre. It consist*>of a walk 8 ft. wide surrounding a grass 
plot. Find the area of the plot. # 

3 . A grass plot is 23 ft. 8 in. long and 16 ft. 7 in. broad ; round 
it a walk mft- wide is made and pai ed at 15 a. per sq. yd. What is 
the cost of The paving ? 

4 . How many paving stones, each of them one foot long and 4 
of a foot wide will be requited foi paving a street‘45 ft- wide, surround¬ 
ing the outside of a square, the side of which is 225 ft. ? 

5 . A hall 70 ft. long and 36 ft. broad is enclosed by walls 18 in. 
thick, and all round the outside there is a veiatidah 134 ft. deep. 
What will be the cost of paving this verandah at the rate of 1 So¬ 
per sq. yard ? 

8. A rectangular court is 80 yds. long and 50 yds. broad. It 
has paths, joining the middle points of the opposite sides 6 ft. wide, 
and it has also paths of the same breadth running all round it on the* 
inside. The remainder is covered with grass. If the paths cost 
13 *- 4/- per sq. ft. and the grass Re. 1. 8 a. per sq. yd., find the whole 
cost of laying out the court. 

7 . How many flag-stones each 576 ft. long and 4*15 ft wide ate- , 
required for paving a cloister which encloses a rectangular 
4577 yds. long and 41*93 yds. wide : the cloister being 12*45 ft 

ft A rectangular court has a path of the uniform width ff , 
1 ft* running round it; the length of the coudfc (including thftj$Ai} * 
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is 40 yds and the hi eadth 30 yds , find the cost of paving the path 
at 4J, 6 d per sq yd and of co\ ciing the lcmainder of the court with 
turf'at 135- per 200 sq ft ,* 

f 9 The aiea of a squaie uicket field is 9 ac 3 ro 8 16 po , a 
jftth of the unifoim width of 39 yds is made c lose to the boundai y 
'^fon the inner suit ) of the field at a cost of 4 (* pel sq yd, and the 
lemamdcr of the field is laid down in tuif SPa cost of 5-r 6 d per 
100 sq yds , find the total cost of prep 11 mg the field 

/ 10 A room is 60 ft lorn, by 29 ft wide how many people can 

foe seated in it on chairs 1} ft wide, ind pi Ktd 2 ft apart fiom back 
to back, allowing a cleat pissage3ft wide down the middle of the 
room, and a spite 15 ft deep at onr end ? 

J 11 A box w ith a lid is to be ni ide ot 1} in pi ink , the external 
dimensions to be 3 ft 6 in , 2 ft 6 in and 1 ft 9 m I low many squaie 
feet oFpImk will be used in the constiuction <“ 

v '12 It costs Rs 6435 6 a to level and turf a square cncket 
ground at 6d ger s>q yd , hud the < ost qf c nc losing it with m iron 
railing at fis 3 ♦ 12 a per >aid 

13 A cistern, without a lid, whose floor and sides lie ij m 
thick, is 5 ft 3 m long, 3 ft 7 in wide and 2 ft 5], in high m its exter¬ 
nal dimensions hind the area of the inside surface, and the cost of 
jurfntmg the inside at the 1 ite of 2 a 8 \p pti sq foot 

* * 14 A rectangular glass plot measuies 320 jds by 160 yds , all 
round it (on the outci sick of the boundai >) is a gravel path 6 ft 
broad , the price foi making the grass plot is 4 a per sq yd , (what 
must be the price of .the gravel path pei sq yard, that the path may 
cost R\ 11832 less than the glass plot * 

✓ 15 A couit-vard 15 yds b> 12 jds is 10 be paved with pebbles 
8 a per sq yd except two foot p**ths at right angles to the 
the'']? 4 ft wide, which meet in the centie, forming a cioss , 
,*2(513 jje laid in pavmg at AV 1 ro a pei sq yd , find the cost 

sq ft 

\ cost** Ar 3>n 12J cubits long, 81 cubits broad and 64 cubits deep 

P ’ead How many sq cubits of lead will be required ? 

. s "T 2 . j r0 ,? m eight of the lead, if each sq cubit weigh 8 seers? 

.1* “ a " d /" ro > pe. beer? 

Find the cost of pavmi v 

the , walk «*II. CUBIC MEASURE. 

the room is (3Sf2xi 5 

* > 4 ) or 21 ft tic, we deal with the volumes of rectangular 

Now 38+91*47, 21/ 

/, area of the has length, breadth and thickness 

it jpttrallelopiped or solid, is a solid figure 
/, cost** ife&jjj^ctangular surfaces, of which every opposite 
d wifi oarallel 1 as a brick 
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(i) A cube is a rectangular solid bounded by six squares ; as a die. 
(d) The length, breadth and thickness (or height or depth) of a 
1 octangular solid are called its dimensions. 

(c) The capacity or volume of a solid, is the quantity of space, 
comprehending length, bicadtli and thickness, which it contains. 

(f) The word content is also frequently used to denote length, 
area and capacity or \ohmie. 

440 . A ioctangular solid measuring a yard each way is called 
a cubic yard a rectangulai solid mcasiuing a foot each way is 
called a cubic foot , and so on , 

44 X. To find the volume of a ret in uvular solid. 

Let A BCD represent a rectangle whose length AB is 4 inches 
and breadth A 7 ), 3 medics. 

Then ABC 1 ) will contain 12 squate inches. 

If on the figure ABC/) there lie placed A K B 

a solid in the form of a dice, each edge ~~ 

being one inch in length, on everv square 
as AKF(i , we shall lia\e a lavei of solids O 
containing as many cubit mt lies as there 

are squaie inches in A//('/>, or 12 < uhic'- 

filches , if on this layer we plat e a sec ontl ’ . 

layer of exactly the same foini and si/e, I) _ _ C 

vre shall ha\e the whole solid two mt lies 

high and containing twice 12 tail>u int lies ; and so on Hence the 
whole number of cubic int lies m any *u< h stilid will be expressed by 
the product of the number of squaie int lies in the base or rectangle 
ABC/), multiplied by the number of inches m the height. Therefore 
the process for measuring the volume or solidity, or capacity of 
any rectangular solid is expressed by the following Rule . — 

Rule. Exfiress the length, breadth and height or thu hness in 
units of the same denomination , their firoduct nall give the volume 
in cubic units- of that denomination. 

442 it should be notit cd here, as in Art. 431, that if the 
number of inches in the length, and breadth, and height be mixed 
numbers or fractions, still thc-ir product will give the number of cubic 
inches in the volume Also, if the numbers giving the three dimen¬ 
sions be given in feet, or in yards, or in miles, their product will give 
the volume in cubic feet, or in cubic yards, or m cubic miles. 

443 . The above Rule is more briefly stated thus :— 

Volume ^Lengthx Breadth x Height . 

Lcngth== volume — (hr eadth x height); Breadth - volume •+• 
(length xheight) ; and Height = volume-*-(length xbreadth). 

Ex. 1. Find the cubic content of a* rectangular solid whose 
dimensions are 10} ft. long, ft. broad and 6* ft. high. 


22 
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The cubic content = ioj x 8 J x64 cub. ft. = V- x -V x Y cub. ft. 

= -V- cub. ft. = 548 - 5 - cub. ft - 548 cub, ft. 1080 cub, in. 

Ex. 2. A square block uf ^Lone 2 ft. in thickness, is in cubic 
content 5 cub. ft. 24 cub. m. ; what is the length of its edge ? 

The area of square stone =5 tV cub. ft. — 2 ft. = 4Hi sq. ft. 
each edge reqd.= n/QSI) ft. = 42 ft. = 1 ft. 7 in. 

Ex. 3. How many bricks will be required to build a wall 75 ft. 
long, 6 ft. high and 18 in. thick ; each brick being 9 in. long, 4] m. 
wide and 3 in. deep. 

The volume of a brick ■=■(/„ x ^ x f 8 a ) cub. ft. = T rir cub. ft. 

The volume of wall=75 x6x 14 cub. ft —75 X 9 cub. ft. 

the number of bricks= 75 x 9 cub. ft. — cub. ft. = 75 x 9 x 1 £- 

= 75 x 128--9600. 


Ex. 4 . What is the length of a room, whose width is 10 ft. 4 m. 
and height 10 ft 6 in. ; and which contains 1519 cub. ft. of airr 

1519 cub, ft. 


The length = 


io| x 10] scj. ft. 


1519 x n Xt! ft-= 14 ft. 


Ex. 5. A reservoir is 24 ft. 8 in. long by 12 ft. 9 m. wide , how 
many cubic feet of water must be drawn off to make the suilace 
sink 3^ ft, ? 

As the surface sinks 3} ft., the depth of the quantity of water 
drawn off is also 3^ ft. 

quantity of water drawn off—24^ x 122 X3I cub. ft. 

= V x V x } cub ft. — 1 looj i ub. ft. 

Ex. 6. Water flowing at the rate of 60 ft. e\ery 4 min. through 
a cylindrical pipe, whose sectional area is 16 sq. in. fills a square tank 
32 ft. deep in 8 hours. Find the length and breadth of the tank. 

The quantity of water flowing through the pipe in 4 mm. 
s* 16 sq. in. x 60 ft. == »V x 60 cub. ft. = Y cub. ft. 

quantity of water flowing in 8 hours = (-Y x 15 x8) cub. ft. 

=800 cub. ft. 


the area of the tank=8oo cub. ft. -5-32 ft. = 25 sq. ft. 

As the tank is a square, each side** ^(25) ft. = 5 ft. 

Ex. 7. A rectangular pond 60 ft long, 49 ft. 6 in. broad and 
6 ft. 8 in. deep is full of water ; 100 water carts are employed to take 
away water from it, the water box in each cart being 5 ft. 6 in. long, 
4 ft. 6 in. broad and 16 in. high. How much will the water sink 
down, when each of the carts has been used 3 times ? 

The cubic content <^f each cart =*(5 4 X4^ x 4 f) cub. ft. = 33 cub. ft. 
quantity of water drawn off=33 cub. ft. x 100 x 3=9900 cub. ft* 
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The area of tlie surface of water m the tank=(6ox49|) sq. ft. 

=*=2970 sq. ft. 

the water will smk down 9900 cub. ft ->-2970 sq. ft.=-j° or 34 ft. 

Ex 8. The exterior dimensions of a box made of wood of half 
an inch in thickness arc 5 ft 4 in long, 4 ft. 3 in. broad and 3 ft. 
9 m. high respectively ; find the expense of painting it inside and 
outside at 6 a. gfi. per square yard. 

The wood being \ in. thick, the inner dimensions are 5 ft. 3 in. 
4 ft 2 in. and 3 ft. 8 in. respectively. 

The exteuor suiface to be painted=2(5 ft. 4 in.+ 4 ff. 3 in.)X3 ft- 
9111. + 5ft. 4m. x 4ft. 3111. x 2 — 2 x 9ft. 7m. x 3ft 9m. + 5ft. 4111. x 4ft. 3m. x 2 

=2x9^ xj] sq ft.H-5 1 , X4JX2 sq. ft. 

= ( 2 3 4 5 6 7 * ;iM- , j , )sq. ftp'll* sq.ft. 

The interior suiface to be painted — 2(5ft. 3m +4ft 2in.) X 3 ft. S in. 
+ 5 ft 3 in. x 4 ft. 2 in. x 2 = 2 x 9 It 5 in. x 3® ft. -|- 5^ X4^ X2 sq. ft. 

-■(2 xq,", X30*»q* A.+(5 t X4iX2) sq. ft. 
-('{r + ’l’Jsq sq.ft. 

the whole area to be painted = ( 9 4 i* 1 s q* ft* — 1 J W'— sq.ft. 

= sq. yds. 

' cost reqd.—x 62 tf. = i72,L ) ar. = A\;.io 12a 6 \j>. 

Examples CXXXI1. 


1 . Find the cubic content of each of the rectangular solids 
whose dimensions are the follow mg 


(1) Length 

6 

ft. 4 

in. 

breadth 

5 

ft 

3 ,n 

and height 3 ft. 

6 in. 

(2) . 

12 

ft. 8 

in. 


9 

ft. 

10 in. 


.8 ft. 

5 in. 

( 3 ) . 

15 

ft. 7 

in. 

• • * • * • • 

12 

ft 

5 in. 


.8 ft. 

4 in. 

( 4 ) . 

IO 

yds 

7 in, 

1 • • • • • ■ 

8 

yds 

2 ft. 

3 in. 


( 5 ) . 

6 

\ds. 

2 ft. 

3 in.... 

4 

)ds. 

1 ft. 

7 m. 

> ■ • • a 6 tti 

10 in. 


2 . Find the \olumc of a cube whose edge is 13 ft. 8 in. 

3 . Find the cost of a piece of timber, whose length, breadth 
and thickness arc respect i\cl y 54^ ft., 5 ft. and 2 ft. 5 in. at 6a. per 
solid foot. 

4 . What must be the length of a trench 6 ft. 8 in. deep and 9 ft. 
2 in. wide, that it may contain 13 cub. yds. 15 cub. ft. 1152 cub. in. ? 

5 . If 56 cub. ft. 1044 cub. in. of timber arc required to floor a 
room 29 ft. 3 in. broad by 35 ft- 4 m. long ; find the thickness of the 
boards. 

6. Find the height of a room 26 ft. 4 in. U ng, 13 ft. 9 m. broad, 
the content of which is 44898 cub. ft. 4 cub. in. 

7 . If 473088 bricks, each 9 in. long, 4$ »n. broad and 2$ in. thick 

be required for a wall k a mile long, 7 ft. high and of a certain thick¬ 

ness ; find the thickness. 












340 


ARITHMETIC. 


8 . A wall is to he built 15 yds long, 7 ft. high and 13 in. thick, 
with a door-way 6 ft. high and 4 ft wide, how man> bricks will it 
require, if each brick including rm> r tur occupy 108 cub. in 7 

9 . Find the edge of a cube which contains 15 cub. ft. 1080 cub. in 

10 . The bottom of a cistern contains 16 sq. ft. 128 sq. m , how 
deep must it be to contain 1216 gallons? 1 gallon contains 277* cub. 
m. nearly. 

11 . A cubic foot of water weighs 311 seers. Find the length 
of the side of a cubic vessel whose contents (watci) weigh iol inds. 
39 sr. 3i cl\ 

12 . A space 8 ft. square and 10 ft. high is enclosed all icmnd 
with earth of the uniform thickness of 2 feet, what is the quantity of 
earth 7 

13 A cubic foot of watei weighs 02] lbs, and a 100111 18 ft 9 in* 
by 13 ft. 4 in. is hooded to the depth of 2 inches , what is the weight 
of water in the 100111 7 

14 . How many bricks of which the length, breadth and thick 

ness are 12, 9 and 6 in. respecti\e!y, will be icquned to build a 
wall, whereof the length, height and thickness .ire 64, 9 and l] ft 
respectively ? • 

15 . If 56 cub. ft ?)i2 cub. in be the content of an open cistern, 
6 ft 2 in. long, and 3 ft. 4 in. wide, what will be the cost of lining the 
inside of it with lead at 10?. 1 \d. per sq }d. ? 

16 . If a cubic foot of non weigh 78 tunes as much as a cub 
foot of water, find the weight of .1 block of iron 20*28 ft long, 2 58 ft 
bioad and 25 ft thick, supposing a cub. foot of watei to weigh 
1000 o/. Avoir 

17 . The depth of w'ater in a cistern whose base contains 
1344 sq. in. is 2 ft. to in. Find the depth of the same quantity of 
water in another cistern whose base contains 1088 sq in. 

ia The weight of a cubic foot of watei bung 31J seers, find 
the weight of a rectangular block of gold 8111 in length, 2 in in 
thickness and 3 in. in breadth ; the* weight of a mass of gold being 
19*25 times the weight of an equal bulk of water. 

19 . A cistern whose length, depth and breadth are 6 ft. 3 in., 
$ ft. and 4 ft. 2 in. respectively, is filled with water and leaks till the 
water sinks 7 in. , find the volume of watei left 

20 . How many bricks, each 12 in. long, 4 in. wide and 3 in. thick 
will be required to build a wall 18 ft. 8 in. long, 12 ft. 6 in. high and 
9 m. thick, leaving in it a door-way 6 ft. 3 in. high and 2 ft. 8 m. wide 7 

21 A cubic foot of water weighs 1000 oz. Avoir. Find in tons 
the weight of a rain-fall of one inch over an acre of giound. 

22 . The breadth of ft room is twice its height, and half its length, 
and the volume of air in the room is 4096 cub. ft. Find its length. 
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23 - If in a box 3 ft. 6 in long, 1 ft. 7 m. deop and 1 ft. 10 in. 
wide, I pack 160 books each 9] in long, 5J in wide and 1 j in. thick ; 
find how many more, of a sue 7 in. long, 4} in. wide and 1 in thick, 
are required to fill it. 

24 . A gentleman wishes to raise lus lawn (which is 634 yds. 
long and 340 yds. broad) 2 ft and for that purpose digs a moat round 
it 17 yds. broad in every pait , supposing the depth of the moat 
to be uniform, how deep musr it be in ordet that he may have soil 
sufficient for Ins purpose 3 

25 A room 21 ft. long by 13) ft. wide is surrounded by walls 
i \ ft thick and 14 ft. high. Theie are two doors each 4.5 ft. by 6 ft., 
and one window 3 ft. by 4] ft. Find (r) the cost of building the 
walls at the rate of /is .5 1 a per cub yaul and (2) the number of 
bricks each measuring 9 in X4 in X2\ in. required for the work. 

26 In the middle of a rectangular field, 350 yds. Jong by 
250 3rds btond, a tank 50 yds «-quaie is dug and the earth is thrown 
evenlv on the field to a height of one yard Find the depth of the 
tank and the cost of digging it at <)/>. pei cub. yard 

27 I he content of a box, whose length is twit e its breadth, 
and whose breadth is twice its depth, is 1 c'ub yd ; find its dimen¬ 
sions, and the cost of gilding it at 14a per sq. fjl 

28 Find the cost of painting the surface of a cube, the edge 
of which is 2 ft. 5 in. at 10a pei sq. yd. 

29 A closed vessel of metal 1 in thick, the external dimen¬ 
sions of which are 8 ft. 3 in , 7 ft 5 in. and 4 ft 3 in weighs 3 cwt. 

1 qi. S lbs. ; what would be the weight of a solid mass of the metal 
of the same dimensions ? 

30 . Find the cost of making a load no yds. in length and 
t 8 ft. wide; the soil being first excavated to the depth of 1 foot at 
a cost of 8a. per cub yd , rubble being then laid 8 inches deep at 
8a per cub. yd and gravel placed on top, 9 m thick at AV.i. 4a. 
pei rub. yd. 

31 . The content of a cistern is the sum of two cubes whose 
edges aie 10 in. and 2 in and the area of its base is the difference 
Detween two squares whose sides are 1ft. and 1 % ft. Find its depth. 

32 A cubic foot of gold is extended by hammering so as to* 
cover an area of 6 acres. Find the thickness of the gold as a 
decimal of an inch to 7 places of decimals. 

33 A cistern 32 ft. long, 25 ft wide and 11 ft. deep is emptied 
m 20 minutes by a pipe whose sectional area is 14 sq. in. How fast 
does the water flow in the pipe ? 

34 A cubic foot of watei weighs 1000 01. Avoir. ; a pipe whose 
bore e, 5 sq. in., discharges 312^ lbs. of watper minute ; find the 
rate per hour at which the water issues. 
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35 . The contents of a reservoir of square’ bottom are let out 
through a rectangular hole 3 111. by 4 in. If an edge of the bottom 
be 6 ft. and the height 4 ft. 8 in., and water flow at the rate of ft. 
per second, what time will be spent in discharging Ihe contents ? 

36 . The cubic content of a room 20 ft. long and 124 ft. high is 
4875 cubic feet ; find the co^t of painting its walls at 6 a. per sq. yd. 

37 . An iron chest 5 ft. long, 3 ft. broad and 2 ft. 5 in. high is 
made with sheet of iron t in. thick. Find the inside content of the 
chest and the weight of the ('host, if 1 cub. foot of iron weighs 
6 inds. 8 sr. 

3 a A lank is 100 ft. long, 60 ft. broad and 18 ft deep ; 20 water 
carts, each carrying 30 mds. of w ater at a time are employed to empty 
the tank. If a cub. foot of water weighs 30 seers, in how many 
times will the tank be emptied ? 

39 . A hollow lectangular iron pillar 10 ft. in length is made 
with iron sheets 1 in. thick and the breadth of the hollow’ part is 
6 in. Find the weight of the pillar, if 1 cub. foot of iron weighs 
6 mds., and its price at Rs.$. 8 a. per maund. 

40 . A cistern, measuring 13 ft. in length, 5 ft. in breadth and 
4 ft. m depth has a tap w’hich, not being properly opened, dischaiges 
54 gals, an hour less than it would otherwise do and empties the 
cistern m 7^ instead of *6 hours. How many cub. inches are there 
in the gallon ? 

41 . Water flows into a rectangular cistern whose dimensions 
are 12 ft. 1 in. long, 11 ft. 8 in. wide and 5 ft 4. in deep through a 
pipe of 10 sq. in. aperture at the rate of ft. per second, and flows 

out through an orifice at the rate of 2 ft. 5’8 in per second ; if the 
cistern is filled in 2 hours, find the si/c of the orifice 

42 . A stream of water 8 yds. broad at the surface and 6 yds 
at the bottom and 2 >ds. deep, flows at ttie rate of 1 4 miles an hour 
into a tank 220 yds. long and 56 yds. broad, which holds 74250 tons 
of water. * md the depth of the tank and the time in which it will 
be filled, a cubic foot of water weighing 1000 02. Avoir. 

III. DUODECIMALS. 

444 . Artificers take the dimensions of their work in yards , 
'feet, inches , parts, &*c. j and it is usual to reduce the yards to feet so 
that the different denominations are ail connected by the same 
number 12, or decrease in a txvelve-fold proportion, from the place 
of feet towards the right hand. For the sake of uniformity, the 
denominations after feet are termed primes , seconds , thirds , &c., 
distinguished respectively by accents, ",&c., placed a little to 
the right, contiguous to the figures to which they belong. 

Thus, 20 feet, 8 inches, 5 parts, 7 thirds, &c. is written 20 ft. 
8 '. 5". 7'". &c. and Is read 30 ft., 8 primes , 5 seconds , 7 thirds , &c. 
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From the circumstance above mentioned, the process is frequently 
called Duodecimal Multiplication or Duodecimals ; and it is also 
sometimes termed Gross Multiplication ; but the former of these 
names are evidently misapplied, because the different digits of the 
various denominations are not connected with each other by the 
number 12 though the denominations themselves are. 

445 In Duod ec imals,*^ the sub-multiples of the foot whether 
linear, square or cubic—follow- the scale of 12, so that, 

Linevr Measure 

1 foot = 12 primes 1 second — 12 thirds 

1 prune = 12 seconds 1 third = 12 fourths ; &c. 


Square Measure. 


Guru Measure. 


1 sq. ft. = 12 (superficial) primes 
1 supl. prime = 12...seconds 
1 ... second = 12...thirds 

1 ... third = 12...fourths ; <Si. 


1 cub ft —12 (solid) primes 
1 solid prime =12... seconds 
1 ... second —12../thirds 

1 ... third —12... fourths ; &c, 


446 . The whole of the above statements can be briefly stated 
thus : 


j linear foot 1 

i square foot j- = 12'= 144"= 172%" — =&c. ; 

1 cubic foot I 


therefore in linear measuie the unh is the same as the prime, in 
square measure as the second , ancl in a cubic measure as the third. 
Hence*, we can easily pass fiom quantities expressed in duodecimals 
to those expressed m feet and inches, and conversely 

Ex 1 . Convert 37 ft 5 3" into ft. and in., and 47 ft. 5! in. 
into Duodecimals. 


{<*) 37 ft. 5 ' 3 "= 37 ft. 5 ti m.=- 37 ft in 

47 ft. 5 4 in.=47 ft. 511 m. =-- 47 ft. </. 

Ex. 2. Express 27 sq.ft 118-J sq. m. in Duodecimals, and 
46 sq. ft. 10' 7" 8"' m. sq. ft. and sq. in. 

fa) 27 sq. ft. iiBysq. in. —27 sq ft. 118*/'= 27 sq. ft. f id' 8'". 

(£) 46 sq. ft. 10' 7 W 8"'=46 sc|. ft. i27 1 y= 46 sq. ft. 127I sq. in. 

Ex. j. Convert 25 cub ft. 12673 cub. in. into Duodecimals , and 
48 cub ft. 6' 7" 8"' 9 iv 4 V into cub. ft. and cub. in. 

(<*) 25 cub. ft. 1267^ cub. in. = 25 cub. ft. 105" 7'" 64 iv 

— 3 S cub, ft. 8 ' q". f. 6 »y. 8 \ 

(*) 48 cub. ft. 6' 7" 8"' 9 1V 4V = 48 cub. ft. 79" 8"' 9^ 

=348 cub. ft. 956* £ cub. in. 

=*48 cub, ft. 956* cub, in. 
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Examples CXXXIII. 

1 . Express in yards, feet and inches 

(1) 7 ft. 3' 6 ; 25 ft. n' 10" 8'" ; 146 ft 0' 9" 9'". 

(2) 18 sq. ft. Il' 6 " 8"' , 216 sq. ft. 6' o" lu'" O ; 274 sq. ft. 4' 10' o'" 9 IV . 

(3) 20 cub. ft 9' 0" 9'" ; 1 r cub. ft. 4' 8" 3" , 83 cub. ft. 6' 5" ro' 8 1 ' 8 v 

(4) 25 ft. 8' 3" 9'" , 24 sq. ft. 1 £' 3" ; 2341 cub ft. 5' 6" 8" 8 n . 

2 . Express m Duodecimals 

(r) 13 ft. 5I yi.; 19 yds. 2 ft. 6.;in. ; 7 yds ift 6 J , in , 9yds. 2 ft 4* in. 

(2) 50 sq ft. 68 sq. in. ; 47 sq ft. 63 sq. m , 33sq. >ds 3 sq ft 284 sq in- 

(3) 4 cub ft. 1088 cub. in. ; 42 cub. ft. 334 (ub. in. , 39 cub. ft 

1120^ cub. in. ; 18 cub. ft 1664 cub- in. 


447 . Before reckoning areas and \oluiiics by Duodecimals, we 
must notice the relation which exists between the following products. 


Square Measure 


feet x primes=(superficial J primes 

feet x sec onds = 

„• sec onds 

feet x thirds = 

„ thuds 

and so on. 


primes x primes = 

,, seconds 

primes x seconds = 

„ thirds 

and so on. 


seconds x seconds - 

„ fouiths 

seconds x thirds— 

„ fifths,iK.c 


for 1 ft. x 1'= 1 x T *i sq ft.= \\ sq. 
,sq. ft- = 1" : 1 ft. X 1'"= f x r,Y 


Cur.ic Measure 
supl. ft xpnmes= (solid; prunes 
„ ft xse(onds= „ seconds' 

„ ft x thirds = „ thuds 

and so on. 

„ pi lints x jinnies — „ seconds 
„ pi ones x seconds = „ thirds 
•iiicl so on 

„ seconds x seconds•=„ fomths 
„ sec onds x thirds - fifths, &c. 

ft = 1' ; 1 it. x 1"= 1 x-ii t sq.ft.— 
r cub. ft. — cub. ft. = 1; &c\ 


448 . The operation enqiloyed to c'omjiute superficial and solid 
contents is that of Multiplication, conducted by means of a mixed 
Decimal and Duodecimal scale of Notation ; the figures of the feet 
being expressed and multiplied m the ordinaly way, whilst m the 
other places the number 12 is always made use of instead of 10. The 
denomination on the left hand of the multiplier is used first, those of 
the multiplicand bcung taken as in other cases ; then the next in 
order, and so on ; and for the reason that we put the iirst figure of a 
partial product one place to the left of that of the preceding one 
when we begin with the least denomination of the multiplier, the 
terms of the product here must each be put one place to the right of 
those of the preceding, in order to possess their propci relative 
values ; and the addition is effected by beginning with the lowest 
denomination, as in conlpound quantities. '1 he practical applications 
of the Rule will be best understood by the following Examples. 
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Ex. i. find the area of a ret tangle whose adjacent sides aic 
5 ft. 3 in. and 4 ft. 9 m. 

5 ft. 3' 

4 9 4 ft* x 3' = *-== 1 ft o' , tarry 1 ft. 

2 r sq. ft. o' 4 ft* x 5 ft. +1 ft =2T ft. ; 

3 u 3" 9 * x3' = 27" =2'3" ; q'xjft. 4-2' = 47' = 3 ft. 11'. 

24 sq ft. iF ,_ 3" *bus the aica— 24 sq ft 131; sq. in. 

Ex. 2. Required the aiea of a square whose side is 7 ft. 8' 9". 

7 ft. 8' 9" 7 ft x9'- 6$" =5' 3", tarry 5'. 

789 7 ft x8' +5' — 6 i'-- 5 ft 


54 sq.ft 1' 3" 


1 10 o 
5 9 6 9" 


59 sq ft S' 10" 6" if 


8' X9"=72 , "=6" o'" , 

8'x8' +6" —70" — 5' 10"; &o. 

9" X9"=8i""=6"' 9"" , &c. 

Thus the aiea=59sq. ft. 1061’, sq. in. 


hx j. Find the content of a lectaiigulai solid whose lineal 
dimensions art* 5 ft. C in., 4 ft 5 111. and 3 ft. 4 in. 


5 ft. 

(>' 


4 

.5 


22 sq tt. 

0 


2 

0 

6" 

24 “ ~ 

3 ~ 

6 

_3 

_4 


C 

n 

N 

10 

~6 

8 

1 

2 o'" 

Hoc. ft. 

IT 

cc 

0 

>» 


Thus the loquircd volume 
= 80 cub ft. u'8" 

= 80111b ft 16801 ub. in. 


Ex / Required the capacity of a cube the length of whose 
edge is 2 ft. 9 m 

The capacity=2 ft. 9' x 2 ft. 9' x 2 ft. 9'=7 sq ft 6' 9" x 2 ft 9' 

= 20 cub. ft. 9' 6" 9'" — 20 cub ft. 1377 cub, in. 


Examples CXXXIV. 

1 . Find by Duodecimals the areas of the following rectangles m 
(1) 14 ft. 6 in. by 12 ft. 7 in. (2) 25 ft 7 in. by 7ft. loin. 

(3) 16 ft. 5 r by 12 ft. 11'. (4) lift* n' by 2 ft. 3' 4". 

(5) 9 ft. 4' 7" by 5 ft* 6' 4". ( 6 ) 17 ft* 3' 4" by 19 ft. 5' iT. 

(7) 15 yds. 2 ft. 4$ in. by 9 yds. 2 ft. 4! m. 

(8) 207 ft. 4l in. by 95 ft. 7/2 in. (9) 17 ft. 3^ in. by 12 ft. 6J in. 
to) 19 yds. 2 ft. Oy m. by 7 yds. 1 ft. 3* in. 

(n) 1 o' 3" 4'" by 5' o" 6'". (12) 13 & 2' 6" by 1' 9" io f ". 
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2 . Find by Cross Multiplication the volumes of each of the 
following solids :— 

(1) 8 ft. 6in. by 3 ft. 9 in. by 5 ft. 4 in. 

(2) 3ft 7 in. x5 ft. 8 in. x2 ft. inn. 

(3) 4 ft. & by 5 ft. 7' by 6 ft. 8'. (4) 8 ft. 9' X 5 ft. 10' x 3 ft. 6' 4' • 

(5) 18ft. f 4" by 17 ft. 3' 9" by lift. u". 

3 . Find by Duodecimals the area of a square whose side is 

(i) 2 yds. 1 ft. 35 in. (2) 123 ft. 63 m. 

4. Find by Duodecimals the volume of a cube whose edge is 

(i) 12 ft. 3 in. (2) 11 ft. 6' 5". (3) 3 yds. 1 ft- 7! m. 

5 . Divide 1532 ft. 9' 9" superficial measure by 18 ft. 9'lineal 
measure. 


IV. SQUARE & CUBIC MEASURES OF BENGAL. 

449 In Bengal, the areas of rectangular fields, &c., are found 
by a method similar to the above, and is called Suvankar’s 
Method. 

Suvankar gives the following Rule for finding areas : — 


5 bi. 14 kat. 

4_i_3_ 

22 16 

3 _ 14 2 dhCil 

26 bi. 10 2 dhul. 


Bigha x bigha=bigha Bigha x chatak — chatak 

Bigha x katha = katha Katha x chatak—ganda 

Katha x kath 1=dhtil Chatak x chatak=krtg 

20 dh£ils= 1 katha ; 16 gandas= 1 dhfil ; 16 k,lgs= 1 ganda. 

Ex. Find the area of a rectangluar field 5 bi. 14 kat. long and 
4 bi. 13 kat. broad. 

5 bi. 14 kat. 4 bi. x 14 kat. = 56 kat. = 2 bi. 16 kat. ; 

4 13 carry 2 bi. 

22 16 5 bi. X4 bi.4-2 hi. = 22 bi. ; 13 kat. x 14 kat. 

3 14 2 dhCil =182 dhfil=9 kat. 2 dhul ; carry 9 kat. ; 

26 bi ~ '10' 2 ‘dhfil 5 bi x 13 kat. + 9 kat. = 74 kat. = 3 bi. 14 kat. 

20 m. 10 2 ctnut. 2 dh([1== 2 x l6 or 32 gtl ^ t ch . I2 git . 

area--26 bi. 10 kat. 2 dhul =* 26 bi. 10 kat. 1 ch. 12 g a. 

450 . The volume of a rectangular solid is found in the same 
way as in Art. 441. 

Ex. Fmd the volume of a wall 48 cubits long, 12 cubits high 
and i£ cubits thick. 

Volume of the wall**48 x 12 x i^ cub. cubits=864 cub. cubits. 

Examples CXXXV. 

1 . Find by Suvankar’s method the area of:— 

(1) 3 hi. by 2 bi. (2) 5 bi. by 16 kat. 

(3) 1 bi. 12 kat. by 16 kat. (4) 8 bi. 13 kat. by 3 bi. 16 kat. 

(5) 6 hi. 17 kat. by 5 bi. o kat. (6) 12 bi. 18 kat. by ro bi. 12 kat. 


(6) 12 bi. 18 kat. by ro bi. 12 kat. 
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(7) 10 bi. 18 kat. by 6 bi. 12 kat. (8) 8 bi. 12^ kat. by 6 bi. 8 kat. 

(9) 12 bi. 12^ kat. by 10 bi 16 kat. 5 ch 

(10) 12 bi. 16 kat. 10 ch by 8 bi. 10 kat. 6 m. 

(11) 380 cubits by 260 cubits. (12) 724 cubits by 248 cubits. 

2 . Find the volume from the following dimensions 

(1) 72, 14, 8 cubits. (2) 312, 16, cubits. 

(3) 480, 62, 5} cubits. (4) 248, 15, 7| cubits. 

(5) 24 yds., 18 yds., 6 yds. (6) 58 yds., 25 yds., 6 ft. 


CHAPTER X. 


Miscellaneous Propositions. 


451 The Unitary Method. (Complex Cases.) 

In problems in the preceding Sections we have had to find the 
change in one quantity couesponding to the change in one other. In 
the Examples which follow tluee quantities are given and we have to 
find the change m one of them corresponding to given changes in 
the other two. 

\ 

. Ex. 1. If 40 acres of glass be mowed by 8 men in 7 days, how 
many acres wall be mowed by 24 men in 28 days*? 

In 7 days 8 men mow 40 acres, 
in 1 day 8 men mow ‘- f ’ acies, 


in one day 1 man mows-acies, 

0x7 


in 28 days 1 man mows 
in 28 days 24 men mow 


40 x 28 ( 


acres, 


8x7 
40 x 28 x 24 
8x7 


acres or 


480 ac. Ans. 


Ex. 2. If the wages of 29 men for 54 days amount to Rs.7 4. 5 a.‘ f 

how many men must work 12 day-, to earn AY410 ? 

Rs.7 4can be earned in 54 days by 29 men, 

„ , . , 29x16 

Re. 1 can be earned in 54 days by IT g~ nien, 

„ . . . 29x16x54 

Re a .in 1 day by ■ men, 

, 29x16x54x410 

/fa.410.in 1 day by-- men > 

, 29 x 16 x 54x410 

Rs .410 can be earned in 12 days by- n89x72 - men > 

W or 720 men. Ans- 
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Ex. j. if 6 men tan do a picre of woik m 30 days of 9 houis 
each, how many men will take to do 10 times the amount, if they 
work 25 days of 8 hours each ? 

The work can be done 111 yj days of 9 hrs. each by 6 men, 
the work can be done m 1 d.iy of 9 hrs each by (6x30) men, 

... .T dn> of 1 hour each by (6x30x9) men, 


...25 days of t hr. each by 


6 X 30 x 9 
25 


men. 


»f • 

r 


10 times the w ork .. 


days of 8 hrs 
...25 days of 8 hrs 


. 6 x 30 x 9 

... by „ men. 

J 25 x 8 

. 6x 30X9x 10 

- by -‘25x8 ,n ™ 


or 81 men. A ns. 


Ex. 4. If 252 men in 5 days of n houis each, can dig a liench 
210 yds. long, 3 yds. wide and 2 yds. deep , m how many days of 
10 hours each, can 24 men dig a trench 420 yds long, 5 yds. wide 
and 3 yds. deep ? 

The solid content of the first trenc h -- 210 x 3 x 2 or 1260 cub yds. 

. r....second. -420x 5 x 3 or 6300 cub. yds. 

Now, 252 men can dig I2(kj cub. yds. in 5 days of n his. each. 

1 man.1260 cub. yds. m (5 X252) dajs of ij lirs. 

* 1 man. 1 cub. yd in 5 — .r$~ days of 11 hrs . 

1260 

24 men. 1 cub. yd in ~ D ~ days of 11 hrs . 

1 260 x 24 


24 men 
24 men 
24 men 


can dig 6300 cub yds. in 

. 6300 cub yds. in 

. 6300 cub. yds. in 


5j< 252 x <>300 
1260x24 
5 x 252 x 6300 x 11 
1260x24 


clays of 11 hrs.... 
days of 11... 


5x252x6300x11 , 

— y -— _ clays of 10... 
1260x24x10 } 

or 288 j clays. A ns. 


' Ex. 5. If I get 8 cliataks of bread for 4 a. when wheat is Rs.7 
8a. a miiuncl, what ought a maund of wheat to be when I get 12 ch. 
of bre ad for 2a 8 p. ? 

The 4a. bread weighs 8 ch. when wheat is at Rs 7] per md. 

...la. 8 ch. Rs.( x I) per md. 

..ia. 1 ch. A\r.x { x8) per md. 

• , ...2)a. ... «. ... J ch. ... ... ... A«r.( 15 x •)) per md. 

. • ...2{(■(!» ... ... ... 2 ch. ... ... ... £ xif) per nicl. 

or A'j.3. 5 a. 4^. Arts. 
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Kx. 6 . If io cannon, which fiio 3 rounds in 5 minutes, kill 
270 men in ii hours, how many tannon, which fire 5 rounds in 
6 minutes will kill 500 men m one hour ? 

The first set 111 1} hours filing 3 rounds in 5 min. make 
(3 x 1] X60-J-5) or 54 1 omuls ; and the second set in I hour firing 
5 1 ounds in (> nun. make (5 xdo —6) or 50 rounds. 

Now, in 54 rounds 270 men are killed by io cannon, 
m 1 round 270 men . 10 x 54. 


. 1 round 1 man is killed by 

.50 rounds 1 man . 

.50 rounds 500 men are.. 


10 x 54 

270 .-■ 

10 x 54 

270 x 50. 

10 x 54 x 500 
270 x 50 


01 20 cannon. 


Arts. 


Examples CXXXVI. 

1 If the wages of 4 men for 12 clays be A\r 6, what would be 
the wages of 6 men for 10 days J 

2 . If 9 men earn Rs 40 8m 111 24 days, how many men must 
w r otk 16 days to earn ^.450? 

3 If a regiment of 939 soldicis consume 351 mds. of wheat in 
i(>8 days, how many soldiers will consume 1404 mds. in 56 days ? 

4 If I pay A’j.5 foi the camage of 2 tons for 6 miles, what 
must I pay for the carnage of 12 tons 17 cw t for 34 nulcs ? 

5 If the wages of 29 men foi 54 days amount to £80. 9 s. 6</.» 
how many men must woik 12 days to lecoivc ^407 ? 

6 If the gas for 5 buineis, lighted 5 hours every day for 
10 days, tost Rs 2 2a-, how many burners nun, be lighted 4 hours 
every e\ emng foi 15 days at a t ost of Ab.38. 4a. * 

7 If the carriage of 60 cwt. for 20 miles cost Rs 145, w'hat 
weight can I have earned 30 miles for Rs 54 (hi. ? 

8- If 5 men can reap a field of I2i lughas m 3I clays, working 
16 hrs a day, in what time can 7 men reap a field of 15 lughas, 1 
working 12 hrs. a day ? 

9 . If 200 men m 12 clays of 8 horns each can dig a trench 
160 yd 3 . long, 6 wide and 4 deep, in how many days of 10 hours each, 
will 90 men dig a trench 450 yds. long, 4 wide and 3 deep ? 

10 If the carnage of goods weighing 5 cwt. 2 qrs. 12 lbs, for 
150 nnles come to Rs.32. 1 1a 4 p. ; what will be the charge for carry¬ 
ing 4 waggon-loads of the same, each weighing 7 cwt. 2 lbs. a distance 
of 450 miles ? 
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11 . If 15 pumps, working 8 hours a day, can raise 1260 tons 
of water in 7 days ; how many pumps, working 12 hours a day, will 
be required to raise 7560 tons of water in 14 days ? 

12 If with a capital of AY ioooo a person gains by trade 
AY500 in 16 months, in how many months will he gain AY1250 with 
a capital of AY 4000 ? 

13 . If when wheat is at AY 3 per mannd, the 4 a. loaf weighs 
8 chataks, what should be the price of wheat per maund, when 3 sr. 
2 ch. of bread cost 1 ia 6 p ? 

14 . If the 4^. loaf weigh t lb. nor I2drs, when wheat is at 
ys. 6 d. pei bushel, what ought the 6 d loaf to weigh when wheat is 
at 5J. 3d per bushel ? 

15 If 15 horses and 148 sheep tan be kept for 9 days for 
AY757. 8 a., what sum will keep 10 hor-.es and 132 sheep for 8 days, 
supposing 5 horses cat as much as 84 sheep ? 

16 . If AY240 be paid foi bread for 49 persons for 20 months, 
when wheat is at AY3 pei maund ; how long will AY234 find bread 
for 91 persons, when w heat is at A 's 3 8^ pei maund ? 

17 If 5 men and 7 boys cun reap a field of 125 acres in 15 days, 
in how many days will 10 men and 3 boys leap a field of 75 acres, 
each boy’s work Doing* one-third of a man s ? 

18 - If 44 cannon, firing 30 rounds an hour for 3 houis a day, 
consume 300 barrels of powder m 5 days, how long will 400 barrels 
last 66 cannon, firing 40 rounds an houi foi 5 hours a day ? 



Problems in Simultaneous Equations. 


Proceed as in the following Examples. 


Ex. /, If 9 horses and 7 tows tost AYS50, and 5 horses and 
^ Cows cost AY 575 ; find the cost of a horse and of a cow. 

The cost of 9 horses and 7 cows — Rs& 50, 
the cost of 45 horses and 35 cows = AY85ox 5 or AY4250. 
Again the cost of 5 horses and 8 cows— AY 575. 

the cost of 45 horses and 72 coivs=AY575 X9 or AY 5175. 
Hence, by subtraction, we get 

the cost of 37 cows=AY925 ; 

the cost of a cow »- AY925 ■+• 37 — AY25. Arts. 

Again, the cost of 9 horses and Rs 175 = ^^.850, from (1) 
the cost of 9 horses=AY675 ; 
the cost of a horse = AY67 5^9 =AY75. Ans. 

Ex. 2. If 2 men and 3 boy-, can do -i of a piece of work in 
2 days, and 3 men an4 5 boys can do {a of it in 6 days ; in what 
time can a man do the work ? 
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In 2 days, 2 men and 3 boys can do % of the work, 

... I day, 2 men and 3 boys ... ’ . 

... 1 day, 10 men and 15 boys ... $ . 

Again, in 6 days, 3 men and 5 boys ... . 

... 1 day, 3 men and 5 boys ... ^ . 

... 1 day, 9 men and 15 boys ... J,* *3 or of the work. 

Hence, by subtraction, wc get 
in 1 day, 1 man can do (£ — 1 ,|) or T \ of the work, 
a man can do the whole in 32 days. Am. 


Ex. 3. If 3 men with 4 boys earn Aj.58 in 8 days, and 2 men 
with 3 boys earn Rs.40 m the same time ; in what time will 6 men 
and 7 boys earn Aj.210? 

Since 3 men and 4 boys cam m 8 days, Rs.$8. 

3 men and 4 boys earn in 1 day Rs.$8-*-8 — Rs.y. 4 a. 

Also 2 men and 3 boys cim in 1 day AV.40—8 =/fa. 5. 

Hence, by subti action, we get 

1 man and 1 boy earn in 1 day Rs 2. 4 a. 

... 2 men and 2 boys ... ... Rs.2. 4 a. X2 = /?j.4- 8 a. 

But 2 men and 3 boys . Rs. 5. 

by subtraction, 1 boy earns in 1 day 8 a. 

Again, since 1 man and 1 boy earn in 1 day.Aj.2. 4 a. 

6 men and 6 boys earn in 1 day Rs.2. 4 a. x 6 = Rs. 1 3. 8a. 

and sint e 1 boy earns in 1 day 8a. 

6 men and 7 boys earn in 1 day Rs 14. 


the no. of days required = 


Rs. 210 
Rs. 14. 


= 15. Ans. 


Examples CXXXV1I. 

1 . 6 horses and 7 cows can be bought for Rs. 2500, and 13 cows 
uid 11 horses can be bought for Aj.4610. What is the value of 
each animal ? 

2 . If 15 lbs. of tea and 17 Itis. of coffee together cost Rs.yi. 
12a., and 25 tbs. of tea and 13 lbs. of coffee together cost Rs. 43. ia. 
4j if. ; find the price of each per pound. 

3 . The price of 2 turkeys and 9 fowls is £3, and the price 
of 5 turkeys and 3 fowls is £4. 5 s. ; find the price of a turkey and 
of a fowl. 

4. If 3 men and 5 women do a piece of work in 8 days, which 
2 men and 7 children can do in 12 days ; find how long 13 men, 
14 children and 15 women working together will take to do it ? 

5 . If 5 men with 7 boys can earn Rs.76. 8 a. in 6 days, and 
2 men with 3 boys can earn Rs .21 in 4 day^ in what time will 6 men 
’with 12 boys earn A\f.6oo ? 
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6 . If 8 men and $ boys can reap 29 acres in 3 days, and 6 men 
and 7 boys can leap 50 acies in 6 days, now long will it take 3 men 
and 6 boys to reap 15 acres ? 

7. If 5 men and 3 boys can leap 23 acies in 4 days, and if 
3 men and 2 boys can reap 7 acres in 2 days, how many bo>s must 
assist 7 men, 111 oidei that they may reap 45 acres in 6 days ? 

* 8 . If 2 boys and 1 man do a piece of work in 4 hours, and 
2 men and 1 boy can do the same in 3 houis ; find in what time a 
man, a boy, and a man and ahoy together, respectively, can do 
the same. 


9. If* 2 men and 5 boys can do of a woik in 3 days, and 

3 men and 7 boys can do {I. of it in 2 days ; 111 what tune will a 

bpy be able to do the whole woih * 

/ 10 A farmer patting with Ins sto«.k sells to one person 9 horses 

and 7 cows for Rs 300 : and to another, at the same puces, 6 horses 

and 13 cows for the same sum What is the price of each ? 

11 In a certain employment, 9 men and 7 women iecened 
together /Cs 4. 7a. 2fi. for then wages, and it is found that 7 men 
receive AV.i. 3a. 8/>. more than 5 women ; inquired the w iges 
of each 

J 12. If 1 7 ducks # and 20 chickens are worth Rs.2t). 14a. anc^ at 
f the same average prices 15 chickens and 31 ducks .ire worth Rs 38 
6a. ; how many ducks ate worth 14 chickens ? 


453. Least Common Multiple. 

Ex. 1. Find the /rust number which, being divided by 2, 3, 4, 
5, 6, 7, shall give the remainders 1, 2, 3, 4, 5, 6, rcspectively. 

Since 2~i = i ; 3-2=1 ; 4-3=1 ; and so on. 

the remainder in each case is less than the divisor by 1. 

Now, the L. c. M. of 2, 3, 4, 5, 6 and 7 is 420 

the reqd. least number = 420— 1= 419. Am. 

Ex. 2 Find the least number w r hich, being divided by 2, 4, 6, 
8, 10 ancl 12, leaves in each case a remainder 1, but when divided 
by 13, leaves no remainder. 

The L. C. M. of 2, 4, 6, 8, 10 and 12 is 120. 

the reqd. number = 120k -f 1, where k is a positne integer. 

Making k= 1, 2, 3, 4, 5, &c., the reqd. number is one of the 
numbers 121, 241, 361, 481, 601, &c. 

Again, since the number is divisible by 13, therefore of the above 
numbers that which is divisible by 13 is the reqd. number. 

Now, the first of the above numbers which is divisible by 13 (by 
trial) is 481. 

Hence the recjft least number =481. Am. 
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Examples CXXXVIII 

1 Find the hast number which, when separately divided by 6, 
9, 12, i > ind 21, leuc^ m c icli c ise i icmundci which is the o C M 
nt the ibove dmsois 

2 1 ind the hast nuinbci which, bung divided by 2, 3, 4, 5, 6, 
7 md 8, shill e the am unde rs i -> 3, 4, 5 6 uid 7 lespectivcly 

3 b ind the 1 rst numbu which wlun divided by 6, 9, 12, 15 
and ib U i\es in cull c ise 1 uni undu 3, but when divided by 21 
kins no lLmundu 

4 I md the It cist numbe 1 which when divided by 8, 10, 12, 14 
mcl 16 le i\ts the uiniindcis 6 b 10 12 md 14 lespcctiM ly, but 
when d vide cl b\ 17 le ives no rein unde 1 

• 5 I md tlu l nt numbe 1 th it is divisible by 22, but being 
divided bv 6, 9 12 15 md 18 t,nes 4 7,10 13 uid 16 as urn uiidcis 
uspa tive ly 

* 6 I mil the least numbe 1 which bung divided bj 3, 4, 5, 
d md 7 give s the ttmundiis 1, 2 3 4 5 and o lespectivc ly 

4 7 Whit ,, tiiitist numbe 1 md whit hast numbe 1 c in be 
subti if led fiom ‘702^ 10 tli l* the a in unde is m ty be elivisibli by 28, 
32 *0 md 45 

8 Whit hast numbe 1 must be idded to 17346 that the sum 
in »y be divisible by 4b 64 72, 96 and job ? 

"9 Whit least numbei must be aided to 17287^11 the sum 
bun, divided by 26, 35 3b, 91 mel 95 lcspectively shall leive in eieh 
c isi 1 iem undtr 2 ? 

10 Whit s tcatist numbe 1 md whit least numbei must be 

nbtiac te d fiom 1100 th it the iimundcis being stvcrallv divided by 
[ 12, 24, 36 and 45 shall give t. iem unelci 3 in e leh else <* 

11 What ipcatist number of 7 digits is IhU, which, being 
divided bv 7, 9, 11, 13 and 15, leucs the lemuncius 5, 7, 9, 11 and 
13 respectively ? 

12 What hast numbei of S digits is that, wlneh, being divided 
b> 24,30, 36, 42 and 50, leaves the rcmamdeis 14, 20, 26, 32 and 
40 1 cspectivel\ ? 


454 Races and Games of Skill If A and B stait from 
the sune place at the sunc time to run a distance of 100 yds, and 
d while A anivcs at the god, B has tun only 80 yds , then A 
gives B (100-80) or 20 yds in 100, and B gets or takes 20 yds. 
in 100 Also, if A and B stilt at the same time, but B 20 yds, in 
advance of A and arrive at the goal at the Jame instant, then A is 


23 
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\ ' 


/ 


said to give B 20 yds. start, and that they run a (j ead h eat. So 
in a game 6T skin, if B ran make only 90 points WRITS'^ makes 
ipo, A gives B (100-90) or 10 points out of 100, and B gets 10 
out of 10 a 


Ex, I, In a race of 500 yds., A can beat B by 50 yds., and 
B can beat C by 50 yds. ; by how much will A beat C m a race 
of 200 yds. ? 

A can run 500 yds. while B tuns (500-50) or 450 yds. 

A . yds. ... 1 >d. 

.£ 7 |; x 500 or yds , while B runs 500 ycls. 

But when B runs 500 )ds., C can 11m (500- 50) or 450 yds 
A can run yds., while C runs 450 yds. 

A .5000 yd^.450 x9 yds. • 


/. A .. 


• A 

• I ^ ••• 


100 yds. 
200 yds. 


4,0 X - 9 yds. 
5 ° 


450 x 9x2 
5 ° 


or 162 yds. 


Hence A can beat G by (200 - 162) or 38 yds, in 200 yds, sins. 

* 

Ex. 2. At a game of billiards, A can ghc B 15 points in 50 
and he can give C 20 in 50 ; how many < an B give C in a game of 70 5 


While A makes 50 points, B makes (50- 15) or 35 ; 

and . C makes (50-20) or 30 ; 

/, while B makes 35 points, C makes 30 ; 

while B makes 70 points, C makes 30 x 2 or 60. 

Hence B can give C (70 - 60) or 1 o points in a game of 70. An\. 


Examples CXXXIX. 

’ 1 . A can beat B by 5 yds. in a 100 yds. race, and B can beat 
Cby 10 yds. in a 200 yds. race. By how much can A beat C in a 
.400yds. race? * 

1 2 . In a race of 200 yds., P can beat Q by 31 yds. and R by 
x8 yds.; by how many yds. could R beat <2 in 350 yds. ? 

3 . In a mile race, A can beat B by 20 yds., and B can beat 
Cby 20 yds. How many yds. start can A give Cthat there may 
be a dead heat ? 

1 1 In a game at jackets A can give C 10 points out of 15, and 
ft can give C 8. How points can A give B ? 
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5 . In a mile race, A beats B by 60 yds., and B beats C by 
80 yds. By how much will A beat C in a race of 400 yds. ? 

6 . In a mile race A wins, B being 11 yds. behind, and C 64 yds. 
behind A. How much would Cbe behind B in a 2 miles race ? 

7 . In a game of skill, A can give B 8 points out of 40 and B 
can give C 10 points out of 50, how many can A give (Tout of a 
game of 25 ? 

4 & In a mile race A gives B 100 yds. start, and beats him by 
20 yds. If B can run the mile in 5 min. 8 sec., how long did A take ? 

9 . In a 440 yds. race, A beats B by 20 yds., and C by 41 yds. ; 
B can also give C a start of 12 sec. in a mile race. In what time 
t an each run a mile ? 

10 In a race B gained 25 yds. upon Q m every 125 yds., and 
finally won by 70 yds.; find the length of the course. 4*- 

11 . At billiards A can give B 15 points and to C 20 points 
out of 50 ; how many can B give C m 70 for an even match 

12 . A runs 20 yds. while B runs 21 yds. ; B runs 31 yds. while 
C runs 30 yds.; if A can run a mile in 5 min. 15 sec., what time 
wi,ll C take to do it ? 

ia In a half-mile race A gives B 10 yds. start and beats him 
by 20 yds.; B gives C 30 yds. start in half-a-mile, and is beaten by 
60 yds. Which runs the faster, A ox Cl 

14 . At a game at fives, out of 15 points A can give B 3 ; also 
A can give C 7 points ; how many points can B give C so as to 
make an even match ? 

15 . A y By C and D run a race over 1 mile. First A and B race, 

when A wins by 20 yds.; then C and D race, when C wins by 
bo yds. ; next B and D race, when B wins by 4° yds and t 

race, which will win and by how much ? 

16 . In a mile race A beats B by 80 yds. and C by 20 sec., also 
B beats Cby 5 seconds in the same race. How long will A take to 
'run the whole distance ? 

17 . At a game of skill A can give B 8 points out of 3^> and to 
C 10 points out of 95. Of B and C, which is the better player, and 
how many points can he give the other in 340 ? 

' 48 . A can give B 400 yds. and C 5 00 yds. in a niile race $ if 
C can run the mile in 10 minutes, in what times can A and B ten 
the same ? 
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456. Hands of a Clock. On the right is the diagiam of a 
clock with its two hands that move about a 
common centre The longer of thv.se hands 
is called the minute-hand and indicates the 
minutes, and the shorter the hour-hand and 
indicates the hours The minute hand takes 
one hour or 60 minutes to tra\ el round the 
dial plate once, while the hour-hand moves 
only 5 minutes round. Therefore the minute 
hand travels 12 minutes for ever) minute of 
the hour-hand, or m other words the minute- 
hand gaim (12-1) or 11 minutes for eveij 
12 minutes it advances, or 1 minute for 
every xt minutes U advances Hence, to 
find the time in which the minute-hand is to j» a j n rcrta j n mun ^ e , 
of minutes over the hour-hand, multiply the given number of 
minutes by 'rf. 

It should also be nolued here that if the minute-hand b is min 
either before or behind the hour-hand, the hands aie at n\>ht „W,.i 
and if the minute-hand ^ 30 mm. eithei before or behind the hour 
hand, the hands are opposite to cailt other 

Ex. 1. At what times between 7 and 8 o’clock will the hands of 
a clock be (1) together, (ii) at light angles, and (lii) opposite to 
each other ? 

(i) At 7 o\ lock the mmute-lmnd points to 12 and the hour 
hand to 7, so that the minute-hand is 5x7 or 35 mm bellind the 
hour-hand. Now, in order that the hands nuy be together, tlu 
minute-hand -shall have to gain these 35 min. over the hour-hand 
But the minute-hand takes \[ min. to gain i min ; thercfoie the 
required time = (|xnun. or 38^ nun. past 7. 

(ii) At 7 o’clock the minute-hand is 35 min. behind the hoin- 
hand. Now to be at right angles, the minute-hand -.hall be 15 nun. 
either behind or before the hour hand ; therefore the minute-hand 
shall have to gam either (35 -15) nun. or (35+15) min. (/. e.) eithei 
20 rain, or 50 min. Hence the required time is either (}§ X20) min. 
Of (tt* 5 ®) m in. past 7* (*• e ), either 2 ix'x min. or 54W nun. past 7. 

(lii) At 7 o'clock the minute-hand is 35 nun. behind the hour 
hand. Now to be opposite to each other, the minute-hand shall be 
30 mm. either behind or before the hour-hand, and tins can happen 
only once behind, when the minute hand has gained (35 - 30) min. or 
5 min. over the hour-hand. Therefore the required time is H? x 0 min. 
or 5 T \ min. past 7. 5 

, Ex. 2. When will the hands of a clock be (i) at right angles, 
00 nun. apart, between 10 and 1 1 o’clock ? 

(i) At 10 o'clock the minute-hand is 10 min. before the other ; 
so that the two hands* will be at right angles when the minute-hand 




MISKLLANKOUS PROPOSITIONS. 


357 


has gamed either (15—10) or 5 nun nioie, or (45 — io^ or 35 min. more. 
Hence the required times are either ({1X5) mm. or (11*35) min. 
(* r.) either 5 A mm. or 38-11: min. past 10. 

^u) At 10 o’clock the minute-hand is 10 mm. before the other. 
Again, the hands will be 10 nun. apart, when the nunutc-hand has 
gained (10 + 30) or 40 mm ovei the houi-hand. Hence the required 
time is < {{ X40) mm or 431", min past 10. 

/ir. j I left home between 12 and 1 oclock i\ M., and on my 
ictuin between 5 and 6 o’clock p m , the hands ha\e exactly changed^ 
place's. Find the time of m> depaituie. t 

Whc*n the // hand and the' M hand change* places, the H 
hand nunes through a space equal to the original intei val between 

V and M and the M hand moves through a space equal to a 

certain number of rounds of the dial, minus the oigmal interval 
between H and M. t . / 

Now the M band moves 12 times as first as the II hand and in 
this ca-e the* numhci of rounds of tlv* dial is evidently 5 ; the M 
hand move.* through 5 rounds of the dial minus the original mtcival 
between II and M and this space must be equal to 12 tunes the 
onginal mteival between II and .M. Ifence 5 rounds of the dial =• 

13 times the original interval between H and -M , the onginal 
mteual between H and M -- di x60 nun spaces = 23mm. spaces. 
(See Fig. Art. 455). 

Again, at 12 o’clock the H and M hands weu* coincident, the 
M h.uid must have to gain 23111m. spaces over the II hand, and 

Y it gams 11 nun. spaces m eveiy 12 mm spaces, the time in 
which it gains 23^ mm. spaces = jf x VV* min — 257*1 min. Hence 
the time of my departure is 12. 25-747 nun. P. M. 


Examples CXL. 

1 At what times between the hours stated below* are the hour 
and minute-hands of a clock (1) together? (11) at right angles? and 
(111) directly opposite to each other? 

(1) 1 and 2. (2) 2 and 3. (3) 3 and 4. (4) 4 and 5^ 

(5) 5 and 6. (6) 6 and 7. (7) 7 and 8. (8) 8 and 9. 

(9) 9 and 10. (10) 10 and n. (11) 11 and 12. (12) 12 and 1. 

2 . When will the hour and minute-hands of a clock be 
(0 10 min. apart ? (u) 25 nun. apart ? between the hours of :— 

(1)3 and 4. (2) 4 and 5. (3) 6 and 7. (4) 7 and 8. 

3 . At 3 o’clock the hour and minute-hands of a clock are at 
right angles. How often will they be at r%ht angles to each other 
before striking 5 ? 
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4 . At 12 o’clock the two hands of a clot k are coincident. How 
often will they be coincident before striking 4 ? 

5. At 6 o’clock the two hands are m the same straight line 
How often will they be m the same straight line before striking 9 ? 

6 . In the astronomical < lock, the hours arc marked upon the 
dial from 1 up to 24 ; tind the time between 8 and 9 o’clock when 
the hands are together. 

7. I left home between 4 and 5, and on my retuin between 7 
and 8, the hands ha\e exactly changed places. Calculate the houi 
of dcpartuie. 

a It is between 6 .and 7, and the number of minute spaces 
between the two hands of a cloik is j of what it was 8j J T nun. ago 
What is the time ? 

9 - I left home between 3 and 4, and on my return between 8 
and 9, I found that the hands of the watch had exactly changed 
places. When did l return ? 

10 . If the hands of a clock coincide every 65 minutes, how much 

does the clock gain or lose in a day ? 

£ 

11 . A dock in w'hjch the hour-hand has been displaced shews 
the time to be 16 mm. past 3, and the two hands are together ; the 
time is between 3 and 4 o'clock Find by how many minute divisions 
the hour-hand has been displaced. 

12 . A dock is 10 nun. too fast at noon ; it loses 2 min. in an 
hour; find the true time when the hands arc (\) at right angles, 
(ii) directly opposite, and (in) coincident, between 4 and 5 o’clock ? 

13 . A dock is to mm. too slow at noon, and gains 2} nun. in 
an hour ; what will be the true time w r hen the hands are (1) coin 
cident, (ii) directly opposite, and (iii) at right angles, for the fourth 
time after noon ? 

14 . A dock which loses 10 sec. per hour is set to the correr t 
time at 9-15 A. M. on Monday. What will be the correct time b> 
the clock when its hour and minute* hands point in exactly opposite 
directions between 9 and 10 o’clock P. M. in the evening ? How 
must the hands be altered, so that the dock may show correct tune 
at noon on Tuesday ? 


453. Clocks. When a dock indicates 10 minutes before the 
true time, it is said to be 10 mm. too fast ; and when it indicates 
IO min. behind X he true time, it is said to be 10 min. too slow. 

Thus, if a dock indicate 9-10 when the correct time is 9, it is 
said to be 10 mm. ioo fcMt; but if, on the other hand, it indicates 8-50 
at the same hour, it is called 10 mm. too slow. 
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Ex j. A clock was 10 min too slow at noon on Monday ; on 
Frula> *at the same hour it is 10 nun. too fast. When mil it again 
shew correct time ? 

From Monday noon to Friday noon, theie are 4 days, and in these 
4 da> s the ('lock has gained fio+io) or 20 min. Theiefore in one daj 
the clock gains (20 — 4) or 5 min. Now at noon on Friday the clock 
indicates 112 hrs. jo mm , therefore it shall have to gam (12 hrs.— 
10 min.) or 710 min. in order to shew conect time But it gains 5 min 
pei day , it will gam these 710 mm. in (710- 5) or 142 days. 

Ex. 2. Two clocks are set right at noon on Monday ; one gains 
4 nun and the other lc ses 2 nun m 24 his. (1) When will there be 
a difference of one hour between the times indicated by them ? (ii) 
What time will the tiist indicate when the second indicates noon, 
4 days after? (m) What time will the second indicate, when the first 
indicates 6 P. At. on the following Friday ? (iv) What will be the true 
time when the tirst indicates 3 P. M. on the following Wednesday? 
(\) What will be the true time when the second indicates 8 A. M. on 
the following Saturday ? 

(1) Since the first gams 4 mm. and the second loses 2 min. in 
24 hours ; they will cliffei by (4 + 2) cn 6 min. m 24 hrs. or 1 day. 
Therefoie they will differ by 1 hour or 60 mift. in 10 days. Hence the 
required time is Thursday noon, 10 da>s later.*' 

(ii; When the second indicates 23 hr. 58 mm. or Vo* hrs., the 
fiist indicates 24 hrs. 4 nun. or 6 ' more. 

when the second indicates 1 hr., the first indicates 6 x T s -p>min. more 

. .(4x24) hrs.I xir x 4 x 24mm. „ 

or 24,Ys min „ 

Hence the first wall indicate 12 his. 24 T Y» nun. P- M., when the 
sec ond indicates noon, 4 days after. 

(111) From Monday noon to Friday 6 P. M. there are 102 hours. 
When the first indicates 24 r \ hrs., the second 111 lie ates 23*3 or 6' less ; 

c , ... ... 1 hr. ... ... ... ifi nun. „ 

... ... 102 hrs. ... ... ... kVt x 102 min. „ 

or 254»rr m in. » 

Hence the second will indicate 25]*J mm. less, or 5 hrs. 34 inn min. 
P. M. when the first indicates 6 P. M. on the following Friday. 

(iv) From Monday noon 10 Wednesday 3 PM. there are 51 hours. 
When the first indicates 24 T V hrs., the true time is 4' less ; 

1 hr.4 x min. less ; 

51 hrs.rift x 51 min. 

or 8Hf min. *.. 

Hence the true time is 8|tx min. behind*or 2 hrs. min. P. M« 

when the first indicates 3 p.m. on the following Wednesday. 
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(v) From Monday noon to Saturday 8am there are r 16 hours. 
When the second indicates 23“ft hrs.. the true tune is 2 min. more ; 

/• . 1 hr. . 2 X /t’, min. more. 

/.. 116 hrs.VY'<» x 116 nmn. .. 

4. . or 9$"^ nun. ... 

jdl&fence the true time is 97?* nun. before, or 8 hrs. 9-11.1 nun. 
when the second indicates 8 a.m. on the following Saturday. 

|h Ex 3. Two clotks commence to strike 10 togethei. The ^th 
^stroke of the second is coincident with the third stroke of the fust. 
* If the first#- stuke all Us strokes in 18 seconds, find the interval 
between the 8th strokes of the two clocks. 

Since the clocks begin striking togethei, and the 5th stioke of 
the second is coincident with the 3rd stroke of the first, it is dear 
that the time taken by the second for 4 stiokes is the same as that 
taken by the first for 2 strokes, or time foi 2 strokes of the second 
—time for 1 stroke of the fiist Again, since the first strikes all it-* 
strokes (/. e.) 9 strokes after it begins sinking, 111 18 seconds, we sec 
that cadi of the stiokes of the fiist comes after an mtcival of 
2 second- The refine each stroke of the second clock comes aftei 
an interval of 1 second. The 8th stioke of the Inst would thus come 
14 seconds, and the 8th stroke of the second would come 7 seconds 
after the sinking begins. Thercfoie the interval between the 8th 
strokes would be (14 —7) or 7 seconds. A ns. 

Examples CXLI. 

1 A clock was 10 mm. slow 25 clays ago, and to-day at the 
same hour is 10 min. fast; when will it again shew true time ? 

2 . A watch which is 10 minutes too fast at J2 o’clock on 
Monday, gains 3 min. 10 sec. per day ; what will be the time by the 
watch at a quarter-past 10 A. M. on the following Saturday? 

3 . Of two clocks, one gains 10 mm. and the other loses 7 \ nun. 
in 24 hrs. ; what will be the difference of the times indicated by 
them at 6 o’clock A. M. on Friday, if they are together at noon on the 
preceding Tuesday ? 

. 4. Two clocks point out 12 at the same instant; one of them 
gains 7 sec. and the other loses 8 sec. in 12 hours ; after what interval 
will one have gamed half an hour on the other and what o’clock will 
each then shew ? 

5 . A church clock is set at 12 o’clock on Saturday night; at 
noon on Tuesday it is 3 min. too fast; supposing the rate regular, 
find the true time when the clock strikes four on Thursday afternoon. 

6. A watch set accurately at 12 o’clock indicates 10 min. to 
5 at 5 o’clock P. m. Wh#t is the time when the watch indicates 
S o’clock ? 
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7 If one watch loses and another gains at the rate of 1 min. 
a day, and they are both set right at noon on Monday, what time will 
be indie ated by the latter, when the former points to 10 hrs. 49 T \ nun. 
P. M. on the following Satin day? 

8 A (lock, which is 4 mm. 8-43 se<. too fast at half-past 9 A. M. 
on Tuesday, loses 2 mm 45 sec daily , what will be the time 
indicated by the clock at a qnaitei-past 5 p. M., on the following 
Friday ? 

9 Two clocks, one gaining 3 nun and the other losing 2 min. 

per day, are set right at noon. What is the time by the first clpck 
when the second indicates noon a week afterwards? ...tf 

^ K 

10 A clock which loses 4 nnn in r2 hours is 10 min. too fast 
at mulnight on Sunda). What o’clock will it indicate at 0 o'clock on 
Wednesday earning ? 

11 A watch, whit h was 5 min 40 sec. fast on Monday at noon, , 
is 2 mm 51 sec fast at midnight on the following .Sunday , what did 
it lose m a day i 

12 A dock which gains 7* nun. in 24 hours is 12 mm. fast at 
midnight on Sunday. What o’clock will it .indicate at 4 o’clock on 
Wednesday afternoon 

13 A clock gains 3^ min. a day ; how must the hands be 
placed at noon so as to point the true time at 7 hrs. 30 min. p m. ? 

14 One clock gams 4 min. in 12 hours, and another loses 
4 mm. m 24 hours They aie set light at noon on Monday. Deter¬ 
mine the time* indicated by each clock, when the one appears to have 
gained i6i min. on the other. 

15 . Two clocks begin to stiike twelve together ; one strikes ip 
35 seconds, the othei in 25 ; what fiaction of a minute is there 
between their seventh strokes ? 

16 Two clocks strike 9 together on Tuesday morning. On 
Wednesday morning one wants 10 nun. to 11 when the other strikes 
11. How much must the faster be put back, that they may strike 9 
together on Wednesday evening ? 

17 . One clock strikes four times w r hile another stiikes three* 
It is obsened that they both begin striking a certain hour together, 
and that the last stroke of one is simultaneous with the last stroke 
but two of tlie other. What o’clock is it ? 

18 A clock, which was 12 min. fast at a quarter to 11 P. M. on 
Nov. 28, was exactly right at 11-30 P. M. on the following day. How 
many minutes was it slow at a quarter to 2 P. M. on Dec. 7 ? 

19 . A clock, which was 1*4 min. fast at a quarter to 11 p. m. 
on Dec. 2, was 8 min. slow at 9 a. M. on Dec. 7. When was it 
exactly right ? 
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20 . A watch gains 3 min. every dav. How should it be set 
at 9 I*, m. on Fuday, so that it should denote rif»bt time at 12 noon 
the next day r 


21 . Two clocks, of which one gains 3 mm. and the other 2 nun. 
a day, are set right at 10 a. m What time will the first clock denote 
when the second denotes 40 min. past 8 P. M. ? 


22 . On Monday it was 8 A. M. by a watch, and 55 m,n - P ast 
7 A. M. by a clock ; 3 days afterwards, it was 8 A. M. by the watch 
and 58 min. past 7 A. m. by the clock. If the clot k gains 30 seconds 
pej; day, hftw much does the watch gain or lose daily ? 

Two clocks begin to strike 12 together. The second 
stroke of one is coincident with the third stroke of the other. If the 
first strike all the strokes in 18 seconds, find the time between then 
lllh strokes. 

Two clocks commence striking a certam hour at the same 
instant. The third stroke of one is simultaneous with the fouith 
stroke of the other, and the first strikes thrice after the second has 
stopped. What is the hour ? 


kliu » 

0 


the afternoon a clock is 55 second-' 
it is 30 seconds slow ; at what h«ui 


25 . At 10 minute* tp 2 in 
slow, and at 6 in tke evening 

it shew true time ? 

26 . A clock lose-3 5 min. a day. It shews correct time at noon 
on a Monday ; after how many days will it again shew correct time 
on a Monday 5 


27 . A clock which was 16 min. too slow 24 days ago, is 16 min. 
too fast to-day at the same hour. When did it last shew correct’ 1 
time, and when will il shew correct time again ? 


28 . I set my watch at noon on Saturday ; at 10-30 a. m. on 
Monday it had gained 3} min. ; what will bo the real time on 
Tuesday when my watch is at 3-30 p. M. ? 

29 . Two clocks are together at noon on March 1st ; if one 
gams uniformly 3 min. a day, and the other 36 sec. a day, when will 
the difference between them bo 3} hours ? 

30 . One clock gains 3 min. in 24 hours, and a second gams 
3 mm. in 15 hours ; the first is put right on January 1st, the second 
on January 2nd ; when will they indicate the same time ? 


457. Temperature, Temperature in bodies is measured by 
an instrument called a Thermometer, which consists of an air-tight 
glass tube having a reservoir of mercury or alcohol at one end of it 
The tube is graduated or marked off into small equal lengths, and 
the divisions are numbered in regular order. It has been ascertained, 
hv exuerimfmt that the atmospheric pressure remaining the same ; 
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water always boils and freezes at the same tempeiatures. The two 
marks on the stem of the thermometer which correspond to these 
are called the boiling and freezing points respectively. 

458 The following Thermometers are in common use :— 

( 1 ) Fahrenheit’s Thermometei is commonly used in England* 
In it the freezing point is denoted by 32 and the boiling point 
by 212. The space between these two points is divided into 
180 equal parts, each called a degree (V K). 

{2) The Centigrade Thermometer is in use on the Continent* 
The freezing point denoted by o , and the boiling point by 
ioo J , the intervening space being divided into 100 equal parts, 
eac h c ailed a decree f 1 ( ) 

( 3 ) Reaumur's Thermometei is used in Russia. The freezing 
point is maiked o R. and the boiling point 80 R. 


459. In converting a temperature expressed in the Fahrenheit 
scale into the Centigiade 01 the Reaumur scale, and idee versd, we 
have the following facts to lemember — 


(1) 32' F~o’C=o°R ; (ii) i 8 c 1 /-'=ioo°C= 8 o°/?. 

‘ 1 i°C~ /F~* a R; i°R^ , l°F=^C. 

Ex. T. 53 'F-o°C+ ?, x $3°C— ’ ~°C=2^°C 

-o*A + ; x 53°A»= 'y°R=2srF. 

Ex. 2. - 36 C—o C- 36' C- 32 l \ x 36' F 

= 32°A- 'i±°F=^f 0 F=32X o F 
= - 4 x 36°A= - - 28VA. 

The following 1 elation which connects the three scales will be 
very useful in these reductions •— 


F- 3 2 _ C = R ' A- 32 _ C _ R 

180 ~ ioo~ 80 ’ ° r 9 5 4 


Examples GXLII. 

1. What degrees (i) C., (ii) A., correspond to— 

(1) 40°A. (2) 68 °F. (3) 118°A. (4) i6o°A. (5) -28°A. r 

8. What temperatures (i) A., (ii) A., arc represented by— 

(0 2o°C. (2) 45°C*. (3) 58°C. (4) 92°C- (5) -10 *C? 

3. What temperatures (i) A., (ii) C. y are the same as— 

(0 35°A. (2) 6o°A. (3) 76°A. (4) -io*A. (5) -25°*.? 


460. Time and Distance. If a man walks at the rate of 
4 miles an hour, he will walk in 5 hours 4 X 5 or 20 miles ; conversely , 
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if a man walks at the rate of 3^ miles an hour, he takes (15— 3}) 
or 42 hours to walk 15 miles, and if In takes 4] hours to walk 12 miles, 
he walks at the rate of U2 — 4I; or 2r, miles per hour. 

461 . 'Ihe following remarks will be found useful in solving 
problems of this class. 

(i) When two bodies aie moving in a straight line 111 opposite 
directions, the speed of then approach or their 1 elat/ve speed is equal 
to the sum of their absolute speeds. 

(II) \\ T hen two bodies are moving in a stiaight line in the same 
direction, the speed ot their approai h or then relative speed is equal 
to the difference of their absolute speeds. 

(III) When two bodies me approat lung cadi othei from opposite 
directions, they meet when they have tiavHied the whole distance 
between them 

(i\) When a boat goes down-stre am the* louei i-> helped by the 
cunent ; but the uiiTent opposes Ins ]Jiogress when thejournev is up 
sticain. Hence in the fust case the total woik done oil the boat is 
the sum of the works done by the rower and < in rent sepal ately ; m 
the second case it is their difference. 

# c 

(v) A railway train in motion passes a pa it i< ular point, when 
the train has gained its own length o\er the uiwt ; and of two 

5 trains mnmng on puiallel rails eitherpi o pposite tfiret pons 01 in the 
sa me dir ection, the one passes the other only when it has gained over 
the other a distance equal to the airnry of the lengths .of tlie tpms. 

Ex. 1. If two persons A and B start at the same time from 
tw r o towns C and D distant 300 miles from each other, when and 
where will they meet, if they travel respectively at the rates of 0,* 
and 8 } miles an houi ? 

Here, the relative speed of A and B is (()] +8}) or 15 miles 
,per hour ; and since they meet when they have together travelled 
300 miles, 

therefore the required time is (300-r 15) 01 20 hours. \ 

Also the distance travelled by A = ( 6 + x 20) or 135 miles,! Ans. 

. and.2?=(8j x 20) or 165 miles.J 

Ex. 2. A travelling at the rate of 12 miles an hour starts 
15 miles behind B who travels only 10 miles an hour; find when 
A will overtake B and the distance travelled by each. 

Here the relative speed of A and B is (12 — 10) or 2 miles per 
hour; and since A shall have to gain 15 miles on //, in oidei to 
overtake him, 

therefore the required timc=(i 5-*-2) or jk hours. 

Also the distance A %lias travelled ==(12 *7i) or 90 miles 
and. B .^(10x7^) or 75 miles. 


3, 
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Kv j. A starts fiom P to walk to Q a distance of 84 miles 
at 3 miles an hour; two houis after, B stalls from (J for P at 3^ 
miles an hour. When w ill A and B meet ? 

When B starts, A has aluady ti a veiled (3x2) 01 6 miles: 
theiefore the dist.mee between them is then only (84 — 6) or 78 miles. 

Now, the iclntne speed of A and B is (3 + 3]) or 6] miles per 
houi ; therefore to tin\cl 78 miles, they will take (78 — 63) or 12 hours. 

Jlein e, A and B wnll meet (12+2) or 14 hours after A started Ans. 

F.\ 4 A staits fiom P foi fj at the rate of 4 miles an hour. 
Thiee hours later B also starts fiom P for O and reaches the 
destination at the same tune as A If B\ rate exceeds A ’s by 
} mile an hour, find the dist.iuce between P and (J 

In 3 hours, A goes (4x3) or 12 miles ahead of B. Now, since 
B goes V mile faster pi r houi than A, tliercfoie he o\ ertakes A at 
the end of (12 — )) 01 24 houis Hut B\ rate of walking is 4] miles 
an houi, therefore in 24 houis he goes (24x4]; or 108 miles. 

Hence the distance between P mil (J is 108 miles. Ans. 

F 1 j; A 11 am leaves Cah utta at 6 45 A M and travels 30 miles 
an houi , another tram leaves Calcutta at 3 P M. and tia\c Is 40 miles 
an hour , when and wheie will the second train oveitake the first ? 

I 1 rom 0 45 A M. to 3 P M there aie 8 hrs. iq mm. or 8} hours. 

The first tram staits 8 1 ns. 15111111. before the other, and is 
therefore (30x8!'! or 247I miles ahead of it Now the second 
train shall have to gam these* 247miles to overtake the first. Hut 
the relative speed of the two ti.uns is (40 — 30) or 10 miles per hour : 
theiefore the requited time is (247I —10) or 24, hours 

Hence the second overtakes the first at 3-45 P.M next day'l 

and the distance travelled is (24{ X40) or 990 miles from - Ans. 

Calcutta, j 

Fx 6 . Two trams starting from the same si it .on and travelling 
in opposite directions, arc 315 miles apart in 5 lus. 15 mm. ; had they 
been travelling m the same direction, they would have been 74 miles 
apait in 7 hrs. 24 nun. Find the speed of each tiain. 

Since 5 hrs. 15 mm —5! hours, and 7 hrs 24 min. = 7 ^ hrs. 

.*, the sum of their rates per hour=(315 - 5}) or 60 miles, 

and the difference .= ( 74 ‘ 5- 7 v) <> r miles. 

Hence, the rate of the fastcr= 3(60+10) or 35 miles per hour d( * 1 
and .slower—i(6o— 10) or 25 miles per hour. ( 

Ex. 7. A starts from Calcutta for Mankar, a distance of 91 
miles, at 6 a. m., walking 33 miles an hour ; B starts from Mankar 
12 hrs. later and reaches Calcutta at the same time as A. What was 
B’s speed per hour ? * 
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Here B takes 12 hours less than A to travel 91 miles. 
Now, A takes (91 -*-3^) or 26 hrs. to travel ; 

B takes (26 — 12) or 14 hrs. 

f &s speed per hour is (91 - 1 -14) or 6j. miles. Ans. 


Ex. 8. The distance from A to B is id miles, 4 miles of which 
is up-hill and 8 down-lull ; find the difference between the times in 
which a person would walk from A to B and hack again icspectnely, 
supposing his pace up-hill to be 4 miles, down-hill 8 miles aud on 
level 6 miles per hour. 

From jl to B is 4 miles up-hill, 4 mi. le\cl and 8 mi. down-lull ; 
the whole time taken — (* + * + £) hrs. = 2$ hrs. - 2 hrs. 40 nun. 

From B to A is 8 miles up-hill, 4 mi. le\el and 41111. down-lull ; 

the whole tune taken — ($4-£ +|) hrs. -3^ hrs. *3 hrs 10 mm. 
^ien£fe the cliff. reqd. = 3hrs. 10 nun. — 2 hrs. 40 min. = 30 min. Ans . 

JT Ex. 9. If a man row's 40 miles in 10 hrs. against a stream, the 
fate of which is 3 miles an hour, how long will he be in lowing 
40 miles with the stream ? 

Since he rows in 10 hrs. a distance of 40 miles against the stieam, 
/. / hr.<>r 4 miles . r... 


And since the rate of the stream is 3 miles per hour. he can 
row (4+3) or 7 miles pei hour. Therefore, with the aid of the 
stream, he can row' (7 + 3) or 10 miles per hour. Hence to row 
40 miles with the stream, he will take i[J or 4 hours. Ans 

f Jr Ex. 10. A hare is 210 of her own leaps before a greyhound ; 

takes 7 leaps for every 6 that the greyhound takes, but 3 of the 
greyhound’s leaps arc equal to 4 of the hare’s ; how many leaps will 
fthe greyhound take before she is caught ? 

3 leaps of the greyhound = 4 leaps of the hare ; 

, i 1 leap .... ... ........ —y .......... .. .. 

6 leaps.... »Tx6or8. 


But when the greyhound takes 6 leaps, the hare takes 7 leap-s ; 
the greyhound gains (8 — 7) or 1 leap of the hare on 6 of his own 
leaps. Hence, he will gam 210 of the hare’s leaps on (210x6) or 
1260 leaps of his own. Ans. 

’ Ex. //. I have to be at a certain place in a certain time, and I 
«nd that, if I walk at the rate of 4 miles per hour, I shall be 5 min. 
1 too late ; if at the rate of 5 miles per hour, I shall be 10 min. too 
soon. How far have I to go ? 

Since 4 miles per hour «i mi. in 15 min. ; 5 miles per hour 
mi. in 12 min. Therefore, in each mile (15-12) or 3 min. is 
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gamed, (/. e .) 1 min. in each £ mile by increasing the speed frofl 
4 to 5 miles per hour. 

Now the whole time gained in the reqd. distance is 15 min. 
the required distance = (15 x^) or ji miles. Arts, 

Ex. 12. If a snail, on the average, creep 1 ft. 33 m - U P a poL 
during 12 hours in the night, and slip clown 8 in. during the 12 hours 
m the day ; how many hours will he be in getting to the top of a 
pole 70 ft. high ? 

Here, 1 ft. 3] in. = 15^ in. ; and 70 ft. = 840 in. 

In 24 hours, the snail gams (15^ — 8) in. or 7] in. 

Now, by alternate creeping and shppfflg u 'wiien the snail shall 
arrive for the first time at such a position of the post whose dis¬ 
tance from the top is either 15} in., or less than 15} in., it will climb 
up within the next 12 hours to the top. Hence we should have 
first to find what least number, not less than (840— 153) or 824$ 
is a multiple of 7^. Now this number is 825, for 110^7^ *825, and 
.then (840-8257^^ !5 m. remains. ”* * 

Since the smlll, on the average, creeps 7} in. in 24 hours, 

the snail, . the first 825 in. in (24 x 110) hrs. 

Again, since the snail creeps 15+ in. in iisjiours, 

/. 1 111. in (12 -r 153) or ft*hour. 

. 15 in. in 15 or ii£’{ hours. 

Hence the whole time reqd. = (24 x 110 +11 V) or 26£i^| hours Ans. 

Ex. 13. Two guns are fired from the same place after an 
nnterval of 23111m. ; but a peison approaching the place heais the 
leports after an interval of 22 mm. 30 sec. Find his rate of progress, 
sound travelling at the rate of 1142 ft. per second. 

The distance which the man travels in 22 min. 30 sec. or 
22] nun. is the same as that travelled by the report in (23 min. 
-22 min. 30 sec.) or 30 sec. 

But in 30 sec., the sound travels 1142 x 30 ft. ; 
the man travels in 22^ min., a distance of 1142 x 30 ft. 

/. in 1 min. ... (1142 X3o*22$) or ft. 

/. in 1 hour *-¥-* x 60 ft. or *- V 1 x 60 x £ x TT V« mi* 

or r7^f miles. Ans . 

Ex. 14, Two trains 110 yds. and 88 yds. long respectively, run 
at the rates of 30 and 15 miles an hour on parallel rails ; find how 
long a person sitting in the first train would take to pass the other 
train, and how long the two trains would take to pass each other ; 
supposing the trains were running (i) in opposite directions, (ii) m r 

the same direction. ^ 

« 
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When running in opposite directions, the relative speed of the 
two trains is (30+15) or 45 mile*, per hour ; but when running in the 
same direction, their relative speed is only (30— 15) or 15 mi. per hour. 

A person sitting in tin first train would pass the second train 
when the distance which he gains over the train passed is equal to 
the length of the train, which is 88 yds. 01 mile 

for opposite directions, the tune-=(/n -45) hr.= 4 sec. \ ^ 
and ... same direc tion, ... =1 2 \t - 15) hr.= 12 sec. { 

Again, one tiain passes another when it has gained ovei the 
other a distance equal to the* sum of the lengths of the two trains, 
which is here (r 10 + 88) or 198 yds or mile 

for opposite directions, the time -(V*, ~45) hi =- 9 sec. 1 
» and same direction, ... — (■»"« - 1 5 ) hr.=27 sec J 


4* Ex. rjj. I* and (J aie two Railwa> stations. A train 396 ft. 
'‘long staits from P for Q 15 min. after a man staited fiom the same 
place P to travel in the same diiection The tram o\ertakcs the 
man and passes him m 11 seconds. On reaching (J it lests foj 
10 min. and on its way back towards /* again o\eitakes and passes 
. the man in 9 seconds. If the interval between the two meeting'* be 
1 hr. 30 min., find the distance of (J from P, and the speed per hour 
of both the man and tlui tuun* 


Since 396^-11 = 36, and 396-1-9=44, 
the sum of the rates per second of train and man = 44 ft. 
and the difference ... ... .... =36 ft. 

the train’s speed pei second = £ (44+ 36;=40 ft. 
and the man’s .. =£(44-36)= 4 ft. 


Hence the train travels 
and the man 


o x 60 , . , 

, - or 27 it miles per hour, 
1760 1 


v /in 


The train starts 15 nun. after the man ; therefore the man is 
(4x 15 x60) or 3600ft. in advance of the train at its starting. Now 
the train gains (40-4) or 36 ft per second over the man; therefore 
to gam these 3600 ft., it will take (3600 — 36) or 100 sec. and the 

distance of E (the first place of meeting) -y,- g -- Q 

from 7 , = (40x 100) or 4000 ft. y ~ 


Again, since 1 hr. 20 min. = (80 x 60) sec. = 4800 sec. ; therefore the 
distance of F (the second place of meeting) from £=(4x4800) 
or 19200 ft. 

Alio the train takes (1 hr. 20 min. — 10 min.) or 70 min. to travel 
the distance EF+2QF ; but in 70 min. the train can travel (7*> * 
60x40) or 168000 ft. ; therefore the distance EF+2QF— 168000 ft. 
Therefore 20 /As (1680a# - 19200) or 148800 ft., and QF—74400 ft. 
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Hence PQ —(4000 4-19200 -f 74400) or 97600 ft. 

= i8mi. 853 yds. 1 ft. A ns 

Ex. 16. A, B, C and D arc four Railway stations. The roads 
from A to B and ft om C to /> are inclined planus of different in¬ 
clinations, and that from B to C is level A tram starts from A and 
stopping at B a^d C for 5 nun. and 10 111m. respectively arrives at I). 
At D it stops for 15 nun and then icturns dire< tly to A without stop¬ 
ping at B and C The down and up speed of the train along AH 
are 12*5 miles and lo,’ miles per houi lespectivcly, the down and up 
speed along CD aie 15 miles and 9375 miles per hour respectively, 
and along the le\el BC uf* miles per hour. If the whole time 
occupied by the train in going and returning be 4 83 hours, find the 
length of AB + BC + Cl> in miles. 

Along AB, to mn (’own 1 mile, the train takes (i-^iz'S) or hr. 

. up. (1 — io|) or , 7 5 hr 

.*.down and up 2 miles . (A+tsO or hr. 

Along BC, to run 1 mile, the tiain takes (1 — 11, 7 ^) or hr. 

.*. 2 m.les,. 2 x x ’-i*T or ^ * hr. 

Along CD, to urn down 1 mile, the train f akes (i-r-15) or x \ hr. 

.up 1 mile.—9*375) or T \ hr. 

.doivn and up 2 miles . (tV + A) or hr. 

Here, we see that the average speed in the three planes is the same, 
and the time of going and letutning is (.j 83 hrs. - 30 mm.) or 4^ hrs. 

Since 111 hr the tiain mns 2 miles, 


... 1 hr.2xi; miles. 

in 4I hrs.(2 x T .J X4 1 ,) or 50 miles. 


Hence the requited distant e is Q x 50) or 25 miles. Ahs. 


Examples CXLIII. 

1 . A and B are 6 miles apart, and walk at the rate of 4-] and 
3 j miles an hour respectively. How long will elapse before they meet, 
(0 if they walk towards each other, (n) if they walk in the same 
direction ? 

2 . A walking 5I miles an hour gives B walking 3I miles an 
hour an hour’s start. How long will A take to catch B and how far 
will he have to walk ? 

3 * Two men start to meet each other at 9 p. m. from places 
3 * miles apart; if one of them walks 4i miles an hour and the other 
3 i miles an hour, when will they meet, and how far will each have 
travelled ? 

4 . A and B walk respectively Si and 3$ miles an hour. They 


24 
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are 25 miles apart and walk to meet one another but B starts 2 hours 
before A. How far will A have to walk ? 

5 - A mail tram leaves Calcutta for Bux.ir (400 miles) at 8-20 
A.M. and travels at the rate of 45 mile* an hour; another tram 
leaves lluxar for Calcutta at 9 a.m , and travels at the rate of 47 \ 
miles an hour. Find when they will meet, and at what distance 
from Calcutta. 

6 . A policeman sets off after a thief at 7AM, the thief having 
had 2^ houis start If the thief goes 4 mile.-* an hour, and the police¬ 
man 5J miles an hour, when will the policeman catch the thief <* 

7 . A train starts from a terminus at 9 A. M., travelling 25 miles 
an hour. An express starts at 10-30 am, and travels 43 miles an 
hour. At wh.it time and how far fiom the terminus will the express 
overtake the slow tram ? 

8. A starts from Calcutta to walk to Hurd wan, a distance of 
68 miles, at 3 miles an hour , two houis latei B starts from Burdwan 
for Calcutta at 3^ miles an houi. When will A and B meet ? 

9 . A starts from a place A’, for a place a distance of 80 miles 
at 6 A.M., walking 3^ miles an hour; B starts fioin A' 2 hours later 
and reaches 3 -'at the ^nne time as A. What was B' s speed ? 

10 . A Hackney coach starts from Calcutta at 6 o’c lo< k a.m 
and runs towards Burran.igur whic h is about 4* miles distant, at the 
rate of 9 miles an hour to mm after, A staits for Burran.igui and 
rides the same road at the rate of 13^ miles an hour. When w ill 
the coach be overtaken by A and at what distance from Burran.igur? 

11 . Two men A and B leave Howiah for Karmatar, a distance 
of r68 miles, just at the same time that another man C leaves 
Karmatar for Howrah. C, walking at the rate of 5 miles an hour, 
meets A 14 hours and B 15 hours after starting on the road What 
are A’s and B *s speed per hour ? 

12. Two couriers pass through a place at an intei val of 4 hours, 
travelling at the rates of ii{, and 17 J miles an hour ; how long and 
how far must the first travel before he is overtaken by the second ? 

13 . A and B walk in opposite directions from the same place, 
and are at the end of 5 hours, 38 miles distant. If A walk at the 

*rate of 4 miles per hour, find the rate at which B walks. 

14 . The distance from P to Q is 143 miles. How many hours 
before A, who walks at 3} miles an hour, must B start to reach Q, in 

the same time as A, B’s rate of walking being 2 J miles an hour ? 

* 

15 . Two men A and B leave Mogul Serai for Jaunpur (46 miles) 
15 min. before C who leaves Jaunpur for Mogul Serai. After A 
has walked for 5 hrs. 15 min. he meets C, who again overtakes 
B 45 min. later on. MkA walks at the rate of 4 mjles per hour, find 
at what rate was B ana C walking per hour. 
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16 A sets out to walk from P to (2 5 min. after B left (2 
for P. After walking for 45 min. at 30 yds per minute, lie overtakes 
B , and on arriving at Q stays there for a time. On his return 
he again overtakes B just at P after an interval of 2 hrs. 30 mm. from 
the first meeting. Find the distance between P and ( 2 , ZPs rate per 
minute and the time A stays at (J. 

17 . The train which leaves Calcutta at 3-10 pm. arrives at 
Ranaghat at 5 o’clock ; and the tram which leaves Ranaghat at 3-30 
p M. arrives in Calcutta at 5-42 p.m. ; when do they pass each other? 

18 . M starts from C and tiavels towards D at the rate of 
6 miles per houi ; two hours afterwards N starts from Cand going 
10 miles per hour reaches D 4 hours before M. Kind the distance 
from C to D 

19 . A train starts 1o go from A to 2 ?, a distance of 72 miles. 
Its proper rate of travelling is 20 miles an hour, but after having 
gone 24 miles it meets with an accident which delays it 10 min. and 
diminishes its speed to 15 miles an hour; how much will the train 
be behind time ? 

20. Two trains starting from the same station and travelling 
in opposite directions, arc 405 miles apart 111 6 hrs. 45 mm. ; had' 
they been travelling in the same direction, they would have been 
144 miles apart m 14 hrs. 24 nun Find the s[>eed of each per hour. 

21 . A man walks a certain distance, and rides back in 3 hrs, 
45 nun. ; he could ride both ways m 2| hours. IIow long would it 
take him to walk both ways ? 

22 . A hare starts 40 yds. before a greyhound, and is not per¬ 
ceived by bun till she has been up 40 seconds ; she runs away at the 
rate of 10 miles an hour, and the clog makes after him at the rate of 
18 miles an hour How long will the course hold, and what ground 
will the greyhound run over ? 

23 The distance from A to 7 ?;s 12 miles, 2 miles of which are 
up-hill and 3 down-hill ; find the difference between the times in 
which a person would ride from A to B and back again respectively, 
supposing his pace up-hill to be 4 miles, down-lull 5 miles, and on 
level ground 10 miles per hour. 

24 A person sets out to walk from A to B at the rate of 4 
miles an hour. After he has walked i§ miles he is o\ertaken by th 4 
coach which started a quarter of an hour after him. At a distance of 
13 miles from A he meets the coach returning from B where it has 
stayed for half an hour. Find the distance from A to B> 

25 . Two places A and 7 ?, are distant from each other 334 miles 
by railway. A train leaves A for B at the same time that a train 
leaves B for A ; the trains meet at the end of 6 hours, the train from 
A to B having travelled 16 miles an hour mointhan the other. How 
many miles did esteh travel an hour ? ^ 
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26 . The road between two towns A and />’, distant 15 miles, goes 
over a hill whose summit is 3 miles ftom A. Two pedestrians set out 
at the same time from A and P, th r former going 4 miles an hour up¬ 
hill, and $-} down, the latter 3] up-hill, and 4$ down ; how far will the 
sluwer one have to walk when the first arrives at his journey’s cud ? 

27 . Two trains start at the same tune from Calcutta and Buxai, 
and proceed towards each other at the rate of 30 miles and 50 mdcs 
per houi respectively. When they meet, it is found that one train has 
tun loo miles further than the othci. Find the distance between 

/Calcutta and Buxai. 

* • 

y 28 - Sound tiavels at the late of 1140ft. per second. If a shot 
be fired fiom a dnp moving at the late of 10 nuks an houi, how fai 
jfto'ill the ship have moved before the lepoit is heard 14J miles off’? 

/ 29 . A tram, having to peifoim «i journey of 250 miles, is obliged 
*after 103 miles to reduce its speed by \ 'i’he lesult is that the tiam 
arrives at its destination 1 hi. 10 nun behind time , what is its 
ordinary rate ? 

30 . A stream flows at the late of 2} miles an hour ; a man 

rows i8 miles against the stream in 0 hours. IIow r long will he be 
in returning ? f 

31 . If a man rows 10 miles in 2} hours against a stream, the 
rate of which is 3 miles an hour ; how long would he be in rowing 
25 < mile-> with the stream ? 

w 32 A man lows down a liar 18 miles m 4 hours with the 
stream and returns in 12 hour** ; find the rate at winch he rows 
and the rate at which the stie.im flows. 

33 - P can row from A to B (a distance of 24 miles) and back 111 
still water in 12 hours : lunv long will it take him to do the same when 
there is a stream flowing fioin A to B at the rate of 2 miles an hour’ 

/ 34 . A hare is 50 leaps befoie a greyhound, and takes 4 leaps 
to the greyhound’s 3 leap-* ; but 2 of the gieyhound’s=3 of the 
hare’s ; how many leaps must the greyhound take to catch the hare ' 

35 . A hare is 40 of her own leaps before a greyhound and 
takes 5 leaps for the greyhound’s 4 ; 3 of the greyhound’s leaps 
are equal to 4 of the hare’s ; how many leaps must the haie take 

before she is caught ? 

*> 

/ 36 . The whole time occupied by a tram 120 yds. long, 

Travelling at the rate of 20 miles an hour, m crossing a bridge is 
18 seconds ; find the length of the bridge. 

. 37 . Two guns are fired at the same place after an interval of 

mt minutes, but a person approaching the place observes that 20 min 
IlS sec. elapse between fhc reports ; what was his rate of progress, 
found travelling 1125 ft. per second ? 
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38 A person saw the flash of a gun fired from a frigate at 
sea, distant i mile 480 yds , and 2 seconds aftei wards saw the flash 
of another gun fired from a vessel in a line between the fiigate and 
himself, and 4 seconds later still heard the two reports simultaneously ; 
what was the distance between the vessels ? 

39. A man near the sea shore sees the flash of a gun fired 
from a vessel steaming directly tow aids him, and hears the report in 
r5 sec He then walks tow it ( Is the ship at the rate of 3 miles an 
hour, and sees a second flash > 111111 after the first, and immediately 
stops ; the report follows in 10 c; see Kind the rate of the ship, 
the velocity of sound being T200 feet per second. 

• 

40 . How many seunnh will .1 train 184 ft. in length, travelling 
at the* late of 21 miles an hour, take in passing another train 223 ft. 
long, proceeding m (1) the s ime direction, (11) opposite directions, 
at the rate of 16 miles an hoar ? 

41 . A man rich's at the 1 ite of 12 miles an hour, but stops 
^ minute^ to change horses at the end of every 8th mile ; how r long 
will it take him to perfoim a journey of 167 miles ? 

42 A man rides at the rat'* of 15 miles an hour, but stops 
7 minutes to change horses ai the end of every 10th mile ; how long 
will he take to go a distance of 126 miles ? 

43 - A snail cieeps 17 111 up a pole duun^ 1*2 hrs. 111 the night, 
and slips down 10 in. during the 12 hrs. in the day. If the pole is 
12 ft. high, in how many hours will it get to the top ? 

44 A monkey, climbing up a gteased pole, ascends 13 ft. and 
slips down 6 ft. in alternate minutes If the pole is 63 ft. high, how 
long will it take him to reach the to]» ? 

45 A train is 88 yds long, and is running at 20 miles an hour, 
in what time' will it pass a particulai point on a telegraph post stand¬ 
ing by the side* ? 

46. A train 66 yds. long passes a particular point on a telegraph, 
post in 6 seconds. Find the speed of the tram. 

47- Two trains, 88 yds and 44 yds. long respectively, are run¬ 
ning on parallel rails at the rates of 15 and 20 miles an hour. In 
what time will they pass one another if they are running in opposite 
directions ? , 

48. Two trains, 66 yds. and 99 yds. long respectively, are run¬ 
ning with uniform velocities on parallel rails at the rates of 20 and 
25 miles per hour. In what time will they pass one another, if they 
are running' in the same direction ? 

49. Two trains, 92 ft. and 84 ft. long respectively, are moving 
with uniform velocities on parallel rails in opposite directions, and 
are observed to pass each other in 1J sec. ; but when they are moving 
m tlie same direction, then velocities beii% the same as before* 
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the faster train is observed to pass the other in 6 seconds. Find the 
rates at which the trains are moving. 

50 Two trains running at the rates of 25 and 20 miles an hour 
(respectively on parallel rails in opposite directions are observed to 
pass each other in 8 seconds, and when they are running in the 
same direction at the same rates as before, a person sitting on the 
faster train observes that he passes the other in 31^ seconds. Find 
the lengths of the trains. 

f ■ 51 . A train, 88 yds. in length, o\ertooh a person walking along 

*1fhe line at the rate of 4 miles an hour, and passed him in 10 seconds. 
1 Twenty minutes after, the train overtook another person and passed 
him in 9 seconds. When will the first person oveitake the last ? 

52 . A and B aie two Railway stations. A train 195 yds. long 
starts from A foi B 26 mm. after a man started from A to travel 
111 the direction of B. The train overtakes the man and passes 
him m 15 seconds. After an interval of one hour the man is again 
overtaken by the tram returning from B, where it has stayed foi 
5 min. and it passes him in 13 se< onds Find the distance of B 
from A and the rates of the man and of the tram per hour. 

53 . A passenger train 130 ft. long leaves station A for B 10 min 
bdfeire a mail tram n^ft. 1< >ng, which also leaves A for B. The mail 
Hjvertakes and passes the other m 6 sec. After an interval of 45 nun 
the mail on its return from B , where it has stayed for 5 min. again 
overtakes the passenger and passes it in 3 sec. Find the distance 
between A and B, and the rate of each. 


54 . A, By C and D are four Railway stations. The roads from A 
to By B to Cy and C to D are inclined planes of different inclinations 
A tiam leaves A and passing through B and C, arrives at D y and 
staying there 30 min returns to A. The down and up-speed of the 
train along AB are 17'5 miles and 875 miles per hour respectively, 
along /JC'aro 14 miles and 10 miles per hour respectively, and along 
CD arc I2‘5 miles and 109375 miles per hour respectively. If the 
whole time occupied by the train be 3$ hours, find the length of 
AB+BC+CD in miles. 


* 55 . A ship 40 miles from the shoie springs a leak which admits 

^3$ tons of water in 12 minutes. 60 tons would suffice to sink her, but 
•the ship’s pumps can throw out 12 tons of watei in an hour. Find 
the average rale of sailing so that she may reach the shore just as 
^ie begins to sulk ? 

/ 56 . I have to attend a meeting at a certain place in a certain 

ftime, and I find that, if I walk at the rate of 4 miles per hour, I shall 
be 40 minutes too late, if at the rate of 6 miles per hour, 1 shall be 

/ 5 minutes too soon. How far have I to go ? 

57 , A tram 88 yafis long overtook a person walking along the 
line at the rate of 4 miles an hour and passed him completely in 
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io seconds ; it afterwards overtook another person and passed him in 
9 seconds. At what rale per hour was this second person walking ? 

5 a Two trains start from A to airive at a fixed time at B 
unveiling at the rates of 25 and 30 miles an hour lespectively. The 1 
first 1 caches B 40 min. behind time and the second 26 min. before. 
b ind the distance between A and B. 

59 . Two trains 88 yds and 96 yds long run with uniform vclo¬ 
oties at the rates of 674 and 1125 miles per hour respectively. How 
long will a person sitting in the faster train take to pass the other, 
when going in (1) opposite duections, (iij the same direction ? 

60 . A and B stait from P and Q , a distance of 60 miles, for Q 
and P respectively, at 4 and i> miles an hour. They meet at A*, reach 
Q and /*, return immediatelv, and meet again at .S’. Find the dis- 
tanc e between J\ and .S. 

61 . Two boats low a nice over a straight course 1 mile 995 vds. 
long, their rates of speed being 12 miles and 11 miles an hour 
respectively. Assuming th.it sound travels at the rate of 1140 feet 
m a second, find how imu h the iaster boat will be ahead of the 
other when the sound of the gun fired at staitmg is heard at the 
winning post. 

, 62 . Two boats start to nm in a rate at 3 o’clock. The winning 
boat comes in at 6{ nun past 3, 40 >ds. ahead of the other. At 
4 min. past 3 the losing boat was '1140 yds from the winning-post. 
Fmcl the length of the course, and the speed of the winning boat 111 
miles per hour. 

63 A railway train having left a teiminus at noon is overtaken 
at 6 p. M. by another tram, which left the same terminus at 1 P. M. 
If the former train had been 10 miles further on the load when 
the' latter started, it would not have been overtaken till 8 P. M. Find 
the rates of the trains. 

64 . A, /?|and C are three stations. A .and B are connected by 
a railway along an inclined plane, but B and C by a terry. A man 
started from A for B (by a train) at 4-45 P M. ana 30 min. after his 
arrival at B took a seat in a steamer for C. Having stayed at C fori 
2 hours, he returned to A (through B) nest day at 8-30 a. m. 
If the down and up-speed of the train along AB be 15 miles and 
10 miles per hour respectively, and the rate of the steamer with 
and against the stream be 18 miles and 9 miles per hour respectively, 
find the length of AB+BC 111 miles. 

Examples worked out. 

Ex. 1. The products of the sum of two numbers multiplied by 
each separately arc 3825 and 3400 ; find the numbers. 

The sum of the products of the sum of two or more numbers X 
each separately* 4 the square of their sum. # 
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Now 3825 + 3400=7225 ; and v r (7225) = 85 ; 
one number =3825 - 85=45, and the other=3400 *- 85 = 40 A ns. 

Ex. 2. Tlie product of two numbers is 1215, and ihc quotient 
when one is divided by the other is j. Find the numbers. 

The product X the quotient = the square of the dividend. 

Now 1215 x ; =2025 ; and ^(2025) = 45 ; 

one n um her = 45, and the other* 1215—45= 27. A ns. 

Ex. 3. A horse is sold at a 14am for 71^.450 ; had it been sold 
for 390,.the loss would*have been thiee times the gain. What did 
it cost ? 


The difference between /1V.450 and A’j 390 is (3-t* I) or 4 times 
the gam ; therefore the gain= J of Ah. (450—390) — ! of 7ih.6o=/vh.i5. 

the cost pnce = /ih.45o —/\h-.i5 = /ih.435. A ns. 

• , 

t* Ex. A man, walking a distance of 18 miles, finds at the end 
if 1 hr. 48 mm. that the distance which he ha-, walked is ,th-> of 
the remaining distance. Find the average pace 

Here, (1 + \) or y* of the remaining distance=whole distance= 18 miles. 

the remam/fg distance®*(18 x x ' 3 ) or joJ miles, • 

and 4 of the remaining distance=(; x 10}) or 7} miles. 

Now, in 1 hr. 48 min. 01 1* hr. he has walked 7! miles, 

in 1 hr. he can walk (73 1 ’) or V x ’ miles=4£ miles. 


/ 


Hence the man’s rate per hour= 4I miles. Ans. 


Ex. 5. The majority was a fifth of the number on the winning 
side ; if 10 voters change to the losing side the majority would be 1. 
How many voted on each side ? 

Since a liansfer of 10 votes would reduce the majority to 1, 
therefore the majority=2 x 10+1 = 21. 

Thus, 5 of the votes on the winning side = 2i ; hence the number 
of votes on the winning sidc=2i x5 = io5. Therefore the number of 
d&tes on the losing side = ioj -21 = 84. Ans . 

Ex. 6. Rs. 49 was divided amongst 150 children ; each girl had 
8a. and each boy 46 .; how many boys were there ? (E. E. 1879.) 

Each girl may be paid 4a. along with the boys, and 4a. after¬ 
wards separately , so that she may get 6a. altogether. 

The 150 children would in this way first get 4a. x 150 or Es.37. 8 a. 

The remaining Rs.49-~Rs.3j. 6a.—Rs. 11. 8a. would have to be 
distributed amongst the girls at the rate of 4a. each. Therefore the no. 
Of girls* Rs.i 1. 8a. -*»4a. ; and the no. of boys = 150 —46 = 104. Ans. 
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Ex. 7. A workman was engaged for 28 days at Re. 1. 4a. a day, 
but instead of receiving anything, was to pay 8a: a day on all days 
on which he was idle ; he received alt.igethei Rs.26 4a. How many 
days was he idle ? 

Had he worked for 28 days, he would have received Re. 1. 4 a. x 28 
or AY 3 5 ; but as he received only AY 26. 4 a. ; the loss for his idle¬ 
ness is AY 35 — Rs 26 4 a. — AY8. 1 ia. 

But his loss per day foi being ulle = AV.i. 4^7. + 8a. = Rc. 1. 12/7. 


the no. of days he was idle = 


AYS 1 2/7 
AV.i. 12a. 


r40tf 

28 < 7 . 


5. A ns. 


Ex S. A gentleman wishing to lehevc a number of beggars, 
finds that if he give them 6 pice a head, he will have 5 a. left ; and 
that he has not enough by 3Vrr to give them 2«. ahead. Find the 
number of beggais, and the money he possesses. 

Raising the rate fiom 6 pice to 8 pice or by 2 pice, increases the 
money required, by (5 + 3]) or 8^7 ( 7 . <•) 34 pice. 


Therefore the no. of beggars = 34-1- 2— 17 ; 
and the man ha-. (17 xfi)/Sr + 377 ■= 122 pue- Ri 1. 14^ 2ps. Am 


Ex. 9. In rifle-shooting, a bull’s eye counts 4, a centre 3, an 
outpr 2. Eleven men fire five shots each at a ^target, and score 113 ; 
8 misses are made and 3 bull’s eyes. Find the' number of centres 
and outers. 

The 11 men fire 5x11 or 55 shots; 8 being misses, 47 shots 
scoie 113 ; the bull’s eyes score 3 xq or 12. Therefore the remaining 
'47~3) or 44 shots, which are cither centres or outers, score 
(113-12)01 lor. If the 44 shots had been all centres, the score 
would have l)ben44X3 or 132. Thciefore (132-101) or 31 points 
are due to outeis only. 

Hence the no. of outers is 31, and the no. of centres (44 — 31) or 13. Arts. 

Ex. 70. A has three times as much money as />’, and AY 10 more 
than C; the sum of their money is AY 165. Find 7 ’s money. 

If Chad AY 10 more, then As money would be equal to C’s, 
and the sum of A, B and C’s money would he AY(i 6 s + io) or 
AYi 75. Now representing /f’s money by 1, A' s money would be 
3 , and Cs money 3. , 

And 3 +1 + 3=7 ; A’s money=4 of AY175 —AY75. Am. 

Ex. 11. 1 have a certain sum of money, wherewith to buy a 

1 ertain number of nuts, and I find that if I buy at the rate of 40 a 
penny, I shall spend 5<A too much ; if at the rate of 50 a penny, 
iot* too lifbe. How much money have I spent ? 

A nut in the first case costs pence and m the second pence. 
Therefore the difference m the price of a ^ut in the two cases is 
(Vo ~zrs) or s&s pence. Also the diff. in money=(10+5) or 



378 


ARITHMETIC. 


Now ifixsri. is the diff. in price for i nut. 

/. id. . 200 nuts. 

15 d. .. . 15 x 200 nuts. 

Then the price of 15x200 nuts at 40 a penny-=(i5 X20o-r-4o) 
or 75 d. Hence the money expended=(7 5 ~ 5 ) or 7 °^- 

i Ex. 12. A viaduit is made of 3 series of arches built ovei 
one another, the spans of the arches being I2§ yds., 8} yds. and 
42 yds respectively. The piers on which they stand are in each 
series 4 yd # s. wide. Kind the least length of the viaduct. 

Leaving one of the extreme piers, (/. e .) 4 yds. the remaining 
length of the viaduct must be a multiple of (T2<| + 4)> (8^ + 4) aR d 
( 42 + 4 ). Hence the least length of the viaduct must be the I.. (. M 
of 165, i2| and 8 4 increased by 4 yds. Now the L. c. M. of 16$, 12^ 
and 82 = 350. Hence the reqd. length = 354 yds. 


Miscellaneous Examples VI. 


1. (iiven that the sum of the divisor and quotient= 33600 ; also 
that the quotient= divisot x 15, and that the remainder=di\isor t- i 5 ; 
find the dividend. / • 


2 . What will it cost to make a gravel walk, 7 ft. wide, along 
the sides of a square held, containing 2^ ar. at iort. per sq. yd, the 
walk being part of the field ? 

3 . A piece of cloth, when measured with a yard measure 
which is *6 of an inch too short, appears to be 88^ yards long, what 
is its true length ? 


4 . A person having paid an income-tax of 4 d. m the £ during 
the lirrt half of the year, and 3 \d. in the £ during the second half 
of the year, has £359. 5-f. 11 \d. left. What was lus gross income ? 

5 . A square room 6 yards long or broad and 5 yards high 
has the ceiling painted at 6 a. 4 p. a sq. yd., its 4 walls papered with 
paper 2 of a yard wide at 6a . per yard, and its floor covered with 
carpet 2 of a yard wide at As.2. 4a. per yard. Find the cost. 

L*/ 6. Of three pipes A , B and C*, A fills a cubic inch in a second, 
a c ubic foot in a mmute, C a cubic yard in an hour ; if all were 
running together, in what time would they fill 1069 cubic inches ? 

7 . A rectangular pile is 12 yards high and stands on a base 
10 ft. squaie ; find the number of oblong pieces 2 ft. long, 8 in. broad, 
4 in. deep, contained in it. Also the cost of covering the pile with 

Z ttmg ^ of a yard wide at 3 a. 2p. per yard. 

8 . A plate of gold 3 in. square and £ of an inch thick is 
: —ended by hammering so as to cover a surface of 7 sq. yds., find 
its present thickness. 
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9 . A room is 20 ft. Iong, 16 broad and 12 high. If pure gold 
be worth £4. 5J per o 1. Troy, and a cubic foot of gold weigh 
192600/. A\oirdupois, what is the value of the gold which will 
exactly fill the room ? 

10 . A n editor receives upon a debt of Rs.3270 x dividend of 
9 a.. 2 p. in the rupee, and afterwauU lie leteives a further dividend 
upon the deficiency of yz. 4/. in the rupee ; how much does he 
leceive on the whole? 

11 . If^i be worth 25 2 francs, thalers worth 35 francs, and 

60 thalers worth 107 Austrian paper llorms, find how many Austrian 
paper florins should be received for ^10. * 

12 . A gentleman has a bowling-green 300 ft. long ancl 200 ft. 
broad, which lie would raise one foot higher, by means of the eaith 
to be dug out of a ditch that goes round it ; to what depth must the 
ditc li be dug, supposing the breadth to be everywhere 8 ft. ? 

13 . A room is 57 feet long by 32 ft. wide How many people 
can be seated in it on chairs, wdm h are 1 j feet wide, and placed 2 feet 
apait from back to back ; allowing a clcar passage 4 feet wide down 
the middle of the room, and a < leai space 13 feet deep at the end ? 

14 . A cistern 12 ft long, 2 ft wide, and 6 in. deep, contains 
pulrp for making paper. If \ the' volume 4 of the .pulp is lost in the 
proc ess of drying, how many sheets of paper, S in. by 6, will be 
obtained, if 300 sheets in thickness go to the inch ? 

15 . A train consisting of 3 lust class, 4 second class and 5 third 
class carriages, travelled from Calcutta to Jagadispur, a distance of 
191 miles. The rates charged per mile were, 1st class i<i (>/>. ; 2nd 
class la. 2p. ; 3rd class 8/ ; the amount paid by the passengers was 
Ri 4659. 9 a. 8 p. ; each 2nd class and each 3rd class carriage contain¬ 
ed 32 and 48 passengers respectively. Find the number of pas- 
sengeis in each first class carnage. 

16 A heap of cocoanuts can be made up exactly into groups 
of 25 ; but when made up into groups of 18, 27 and 32, there is 
always a remainder 11 ; find the least number of cocoanuts such a 
heap c an contain. 

17 . A person who can walk down a hill at the rate of 3! and 
up at the rate of 2\ miles an hour, ascends and comes down to his 
starting point after walking for 4 hrs. 36 mm. How far did he walk. 

18 . A man rides at the rate of 11 miles an hour, but stops 
5 min. to change horses at the end of every 7th mile ; how long will 
he take to go a distance of 94 mdes ? 

19 . What least number is that which leaves a remainder 5 when 
divided either by 9, 99, 999 and 9999 ■ 

20 . Find the least number of seven digits such that if it be 
divided by 27, 33, 45, 60 and 75, the remainder in each case will be 5, 
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21 . Find the value of 


2i_+ ,* of_2j- 12-343 ~9'4? 1 »f 81 po. 4^ yds. x 

3'6+ I5X4--24-2-I 3472 + -6o 8 * i of 101 po. 4$ yds. 


20*1 of* i ind. 30 { st. 
17*5625 of 2 mds. 20 j sr. 


x /Us. 2. 


8 </. 


22 . A man travels 60 nnle-i in 3 hours, partly by rail and partly 
by coaili. If he had gone all the wa> by rail he would have armed 
at his destination an hour eat her, and would have saved ?tlis of the 
time he was on the coach. I low fat did he travel by coach ? 


23 . It costs AV.i. 10a. 8/. less to feed a horse n month when 
gram is 36 seeis for the lupee than when it is 24 ; find the cost when 
gram is 40 seers for the rupee. 

r 24. The quotient in a division sum equals six times the divisor, 
and the divisor equals six tunes the remainder , the three amount 
together to 516 ; find the dividend. 

25 . Three lines of palings run side by side for a distance of 
90 feet. The rails are respec tively 2, 3 and 5 feet apart. How often 
will a peison walking outside the palings, on looking across them, 
,see three rails in a line ? 

f 26 . If a piece of work can be finished in 45 days by 35 men 
-working < ontmuously, and if the men drop off by 7 at the end of 
every 15 days ; find in what tune the woik will be finished. 


27 . A garrison of 100 men had provisions for 27 days ; at the 
end of 10 days a reinforcement arrives, and thcie are now only 
provisions for 5 days. What was the reinforcement ? 


28 . By what factor less than 1000 must 7983 be multiplied so 
that the last 3 figures of the product may be 986 r 

29 . The o. c. M. of two numbers of 4 digits is 187, and their 
1 ,. C. M. is 21879. Find the numbeis. 

30 . A riband is 47*3824 yards long ; how many pieces, each 
7871 yd., can be cut off? and how many inches will be left ? 


31 . A gravel walk 6 ft. wide runs round a grass plot 60 ft. long 
$nd 40 ft. wide. If gravel be Re.i. 8 a. per cubic yard, find the cost 
of a coat of gravel on the walk 3 in. deep. 

32 . A man sells a horse for Rs. 120 more than he gave for it, 
and realise a profit equal to !th*> of its cost price. What was the 
cost price t 

33 . When 52 lbs. of coffee are worth as much as 12 lbs. of tea, 
22 lbs. of tea are worth as much as 572 lbs. of sugar, a cask of sugar, 
costs 2 guineas, and ^:wt. of coffee costs 8 guineas, what is the 
■weight of a cask of sujffr ? 
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34 . A square field is boidcred by a path 3 yds. wide, the fiel^f 
and path together occupying 2] a(res. Find the cost of covering the 
path with gravel at 12a. pci sq. yd 

35 . On a stieam, B is intei mediate to and equidistant from A 
and C ; a boat can go Irom A to 11 and back in 5 hrs.^ 15 nun., from 
A to C in 7 hrs How long would it take to go from C to A ? 

36 . One man walks 3 miles in 32 mm., and another walks 
2$ miles in 28 min. ; how much stait must the slower walker have 
that in a 7 mile rate they may walk a dead heat? 

37 If a cubic foot of gold be made to cover uniformly and 
perfectly 432000000 squaic inches, find the thickness of the gold. 

38 . A barters some sugai with B for fiom, which is worth 
2 s 3 d. pel stone, but uses false stone-weight of 13] His. ; what value 
should B set upon his fioui, that the e\< bange may be fair ? ( j ( 

39 A and B are the termini of a Railway 144 miles long. A 
fast tiain starts from B .it 9 h* 0 j anothei last tram travelling at 
the same rate, starts fiom A at 10 li o m A slow tram starts from 
B at 10 li. 20 ni., the fast tram iiom A meets the other last train 
at 11 h. 30 m., and the slow tiain at 12 h 32 111. : find the rates at 
whuh the trains tiavelled. 

’ 40 A crow wishing to quench its thirst I’amc to a vessel which 
contained 28 cub in. of watei. The crow being unable to reach the 
watei nicked up several small ,tone >, each ihieo quarters of a cubic 
inch in si/e, and let them diop mto the vessel until the water caiqe 
to the top of the vessel If the si/c of the vessel was such that it 
would exactly hold 73 cub. in of water, find the number of stones 
dropped in by the crow'. 

41 A down-train usually travels at the rate of 30 miles an 
hour and meats an up tram 5 ° "tiles Irom the tetmmus On one 
occasion, on account of an accident, it only unit at the rate of 
20 miles an hour and met the up-train 41-1 miles fiom the terminus. 
Find the speed of the up-tiain. 

42 . A works for 6 days at the rate of S hours per day ; B works 
for 5 hours on the first day and on each of the five subsequent days 
one hour longer than on the piccedmg day ; A does “ s ™ u J ; h <" 
4 hours as li docs in 5 hours If the total sum paid to ^4 and Ji as 
u ages for the wc> k be Ks 31, how much should eac h receive. 

43 . If one watch gain, and another lose, at the rate of a 
minute a day, and they are both set right at noon on Monday, what 
time will be indicated by the latter when the former^points,6'hours 3% 
min. on the following Friday morning ? Also what is the orrect time. 

44 . In paving a court-yard 1296 bricks are employed, the 
exposed surface of each brick measuring 9 i by 4 i i hou; many 
tiles 6 in. square would be required for pavtog a yard one-mnth of 

the size of the former ? 
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45 . How many degrees, &c., must be added to or subtracted 
from 15*. 12' 20" that the sum or difference shall be the same fraction 
of 22 0 . 10' 20" that 8° 10' 15" is of 12 0 15' 22"*5 ? 

# A supply of water would fall short of the calculated time 

Jmti 2 days if 4 seers leal; off every day, but it would fall short by 
no days it 8 seers leak off daily. Find the total quantity of water 
in the supply. 

47 . If 5 men working 6 hrs. a day and 8 boys working 7$ hrs. 
a day can complete a pieie of work in 10 days or 6 men working 
hrs. a day and 5 boys working 7 2 hrs a day can complete the 
same piece of work in 11 days, how many days will it take 8 men 
working 7 hrs. a day and 17 boys working 8 hrs. a day to finish a 
piece of work twice as great ? 


48 . A watch which gams 2*4 mm. in 24 hours is set right at 
9 P. M on Montlay. What will be the true time when the watch in¬ 
dicates 2 l J . M. on Thursday next ? 

49 . The external dimensions of a box without a lid are, length 
4 ft., breadth 3 ft., depth 2 ft. and the thickness of the sides and 
bottom is the same, namely 1 inch ; if the cost of a cubic yard of the 
material is /??.4. 8*/., and the cost of making the box —of the <ost 

of the material, what will the box cost ? 

✓ 

50 . If gold can be beaten out so thin that a grain will form a 
leaf of 56 square inches, how many of these leaves w ill be required 
to make up the thickness of a sheet of paper, the weight of a cubic 
foot of gold'being 1215 lbs. Troy and 400 sheets of paper making a 
book 1 inch thick ? 


y 51. A viaduct consists of 3 senes of arches built upon each 
other, the breadths of the arches in each being respectively 8 yds. 
2 ft., 6 yds. and 5 yus. ; whenever the piers in all the series are 
vertically above each other, there occurs a mass of masonry 4 yds. 
wide ; of such there arc 3 ; find the length of the viaduct. 

' 52 . To complete a piece of work, B would take twice as long 

as A and C together, and C thrice as long as A and B together ; A, 
B and C by their united exertions can do it in 5 days. In what time 
could each do it by himself ? 

f. 53 . A can run at the rate of 8 miles an hour, B at the rate of 
miles an hour ; what is the greatest number of yards start that A 
can give B so as to beat him in a race of 440 yards ? 

. 51 The distance between two stations A and B is 65 miles. A 
/train starts from A to go to B at the rate of 15 miles an hour, and is 
1 delayed 10 min. on the way * another tram starts from A two hours 
after the former at the rate of 25 miles an hour ; find the interval 
between their times of arrival at B. 

55 . Five men do -6006 of a piece of work in 2*12 hours, how 
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long will 6 boys take to finish it, it being known that 3 men and 7 
boys have done the whole piece of work in 3 hours ? 

56 . Two clocks, one of which gains and the other loses one 
minute in an hour, strike one o’clock together ; shew that the interval 
between their respective stnLmg 2 will be 2 3 -$, tf minutes by a 
correct clock. 

57 - An express tram owing to a defect in the engine goes at 
jihs of its proper speed, and arrives at 6-49 p. M. instead of 5-55 P. M. 
At what houi did it start ? 

58 . A peon walks from A to B at the rate of 3 miles an hour, 
and after transacting some business which occupies hin! an hour, 
returns to A by the train-way at the' rate of 5 miles an hour. He 
then finds he has been absent 2 hrs 20 nun. Find the distance 
from A to B. 

59 . The products of the sum of two numbers multiplied by 
each separately are 12400 and 11625. Find the numbers. 

60 . The produc ts of the t um of three numbers multiplied by 
each separately are 4674, 4920 and 5535. Find the numbers. 

61 l sold an article for Rs 450 at a loss ; had I sold it for 
Rs 498, the gam would have been 5 times the loss. Find the cost. 

62 . A number of rupees is divided am6ngst four people. ■ A 
receives 4rds of the whole, B ',’ths of the remainder, C $ths of what 
then remains, and the number of rupees given to J) is the square root 
of the whole number to be distributed. What sum does each receive ? 

63 . The product of two numbers is 1575 and the quotient of 
the one divided by the other is ?. bind the numbers. 

64 . A is twice as old as li and 10 years older than C ; the sum' 
of their ages is 105 years ; find B’s age. 

65 . A pei son meeting a company of beggars gave 4a. to each 
and had AV.i left; he found that he should have requited 12 a. more 
to enable him to give the beggars 6 a. each. How many beggars 
were there ? 

66. A carpenter agreed to work for 60 days on condition that 
he should receive for each day that he worked Re. 1. 4 a - and his 
board, and pay 4 a. 8p. for Ins board each day he was idle. At the 
end of the term he received Rs.50. jja. 4 p. How many days did 
he work ? 

67 . A person distributes Rs .45 amongst 50 men and women, 
giving each woman 9 a. and each man 1512. b ina the number of men. 

68 . Bought 12 yards of broad cloth and silk for Rs, 10J. For 
the silk l paid Rs. 9. 8«. per yard and for the broad cloth Rs.8, 8a. 
per yard. How many yards of silk were bought ? 

69 . An undergraduate rowed down the river a distance ol 
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11 miles in hours with the stream, and on his return met the same 
stream and with a&niform stroke throughout he rowed back again 
ill 3 j hours. Fmd The late of the iiiricnt per hour 

7 °. A train is to arrive in Cali utta from Allahabad at 9 A. M. 
Had it travelled at 40 miles an hour it would have been 48 minutes, 
late, but if at 45 miles an hour 46 minutes earlier. Find the distance 
between Allahabad and Calcutta. 


* 71 . Which will be the more advantageous to employ to do a 

piece of work, 6 men who work 10 hrs. a day for 1 or 9 boys who 
work 8 hrs. a day foi 9-r., it being given that a man can do half as 
much work? again as a boy in an hour ? 

Jp 72 . I want to bu> a certain number of mangoes for a ceitain 
^stim ; if I buy at the rate of 4 for an anna, I shall spend 5 a. too 
much ; if at the rate of 5 for an anna, iocc. too little ; what is the sum ? 

73 . A man walking 13.V miles finds that in 1 hr. 15 min. he has 
walked £ of the remaining distance ; find his late of walking. 

j 74 . If the hands of a clock coincide every 65J minutes, how 
much does the clock gain or lose in a day ? 

75 . A supply of watei would fall short by 10 days if 12 gallon', 
leak off daily, but it would fall short by 14 clays if 20 gallons leak .off 
daily. Find how' long*the supply would last if 5 gallons leak off daily 

76 . 36 men can do a piece of work in 24 days. After working 
for a certain number of da>s they take 12 men to their help, and then 
^Intfh the work 4 days sooner. When do these 12 men join ? 

Jr 77 - A person leaves A for B at 4 miles an hour between 4 and 
5 P.\f., and returns, after staying at B tor 10 minutes, between 8 
and 9 P.M. on the same day and finds the hands of his watch have 
exactly changed places. When does he icturn and what is the 
pittance from A to B ? 

Jf 78 . A squad of 11 boys fired 10 shots each at a target, and 
scored 286 ; 20 bull's eyes were made and n misses. How many 
centres and outers were there t (A bull’s eye scoies 4, a centre 3 and 
an outer 2.) 

79 . If a snail, on the average, creep 2 ft. 3 in. up a pole 
during 12 hours in the night and slip down 1 ft. 4 in. during the 12 
Kours in the day ; how many houis will he be in getting to the top 

pole 25 feet high ? 

80 . The cqet of papering the walls of a room 30 ft. long at 
r. a sq. foot is %2(X>, and the cost of matting the floor at Rs.$ per 
sq. ft. is &%36 o> Find the height. If this room has a verandah 

9 ft. deep all round the outside, wh^t will it cost to pave it at Rs.z 
A^q- yd., the walls being 18 in. thick ? 

/ 81 . Find the cost* of painting the walls of a square room 

14 ft. high and 18 ft. long with two doors 8 ft. by 4 ft., and three win- 
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dows 10 ft. by 5 ft., the amount saved by each window being A\y.28. 2 a. 
What additional height would inn case the <'ost by /\\r.4. Ba. ? 

82 . A viaduc t consists of two series of arches built over one 
another, the spans of the auhes <11 e 12 yds raid 11 yds. respectively. 
The pieis on ninth the> stand .ire 5 and 4 yds. respccti\ely. Find 
the least length of the viaduct. 


CHAPTER XI. 


Ratio and Proportion. 


I. RATIO. 

462 Ratio is the relation which one number has to another, 
or, which one quantity mimetic alh tonsiclered bears to another of the 
same kind' the < ompaiisou being made 1>> observing what multiple , 
part in parts , the founcr is of (he l.ntei. 

rims, the ratio of the absence t numbeis 4 and 2 is written 4 . 2, 
and trail four is to two , anti it will he expiesscd by 1 = 2 , the same 
being u-ed to denote the lalio ol the unit tele quantities 4 ft and 2 ft., 
piovhded they be of the same kind ancl ol the same,denomination. 


463 Of the numbeis 01 quantities tompared and called the 
terms of the ratio, the burner is stvled the antecedent and the 
latte 1 the consequent ; also, the lalio is said to be a ratio of 
greater or less inequality a< < ording as the antecedent is greater 
01 less than the consequent, and it is a latio of equality when 
these terms arc equal. 

Thus, in the latio £4 to £5, £4 is called the antecedent and 
the consequent ; also £4 and £$ ate its terms Again, 6 : 5 is 
a ratio of greater inequality , 4 <) is one of less inequality , and 
a latio of equality may be denoted by 1 . 1 or 2 2 cm 3 : 3, &c., at 

pleasure. 


464. Hence, the magnitude of a ratio is expiessed by the 
vulgar faction whereof the antecedent is the numerator and the 
consequent the denominator 


Thus, the ratio of £c) and £12. written 9:12, will have its magni¬ 
tude expressed by the fi action or, reduced to its lowest terms, 
by the fi action ,* , whereas, the latio of <)d. to 6 s. will be that of Qd. 

to 72 if., which = j» ■= 4 • and this is therefore the same as that 
72d. h # 

°f 9 lbs. to 72 lbs. 


Also, if the terms of the ratio be vulgar fractions or decimals 
the fraction expressing its magnitude may be Simplified by the rules 
already given. 


25 
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465 . It appears from the last Article, that the value of a ratio 
does not depend upon the nature of the quantities involved. Thus, 
the ratios 4 yds ■ 5 yds., 4$. . 55., 4 Jhs. 5 lt>s. are all equal, each of 
these being determined, by the fraction * Hence, in treating of 
ratios we usually consider the terms to be numbers ; for at any time 
we can pass from quantities of the same kind to the numbers which 
measure them, and vice versA, whenever we find it necessary to do so. 

466 . The magnitudes of two or more ratios may thoieforc 
be compared, by compaiing the values of the Milgar fractions wliuh 
represent them, according to the print lplc of the last Article. 

Thus, if the ratios be 3 • 4 and 5 . 7, then theii magnitudes 
will be represented by ] and j ; 

but i = {* and ;‘ = K ; 

and ?xi bang grcatei than **, it follows that the ratio 3 4 is greater 

than the ratio 5 : 7 ; m other w orcls, 3 has to 4 a greater ratio than 
5 has to 7. 

467 . One ratio is said to be the inverse or reciprocal of 
another, when the antecedent and consequent of the one are respec 
lively the consequent and antecedent of the oilier. 

Thus, the inverse ratio of 5 . 7 is the ratio of 7 5. 

468 . A ratio of gt eater inequality is dimimshet /, and a ratio 
of less inequality is increased , by adding the same quantity to both 
its terms. 

Fird, let us take the ratio of greater inequality 7 . 5, and add 1 
to both its terms, so that it becomes 8.6: 

then the original ratio — = to, and the new i,itio=r, = 11! ; theie- 
fore the new ratio is less than the original one. 

Secondly, taking the ratio of less inequality 8 11, and adding 2 

to each term, so as to make it 10 : 13, we have 

the original ratio = and the new ratio = {V = iiV > 

the latter of which fractions being greater than the former, the 
new ratio is the greater of the two. 

Exactly in the same manner, it may lie shewn that a ratio 
• of greater inequality is increased, and a Ktlio of less inequality is 
diminished, by subtracting the same quantity from each of its terms. 

469 . If the terms of a ratio be multiplied or divided by the 
same quantity t the magnitude of ike ratio will not be altered. 

Let ife ratio be 3:8; then its magnitude is $ which is equiva¬ 
lent to w 

tV» or 3*4, or if, or &c. ; 

that is, the ratio 3 :8 ip equal to each of the ratios 6 : 16, 9 : 24, 12 32) 
15 : 40, &c. which arise from the equal multiplication of its terms ; 
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and t(inversely , each of the latter ratios is reducible to the origina 
one by the equal division of its terms. 

470 . If the antecedents of two or more ratios be multiplied 
together for a new antecedent, and their consequents be multiplied 
together for a new consequent, the rc suiting ratio is said to be com¬ 
pounded of the others, and it is called their compound ratio. 

Thus, if the ratios be 2 3, 4 7 and 8 13, the ratio which arises 

fioin their composition will be 2 X4 x 8 3x7x13, or 64 : 273. 


Examples CXL1V 


1 . What are the simple st expressions of the magnitudes of the 
following ratios ? - 

ft) 3 ' 5 ; 4 12 5 9—1; 64 • 48 ; 48 : 64 ; 20 * 

13 ) 7 \ ’ 37 ] : 371 7 i ; ( >1 • 7 ? : i<\x\ • 60] ; 6/ } 

(3) 2*25. 75 ; 6 5 7 75 5 <■ • *71428 ; 3 5 375 ; 

(4) Rs. 57. 8 a. Rti. Hrr ; Rs 2. So. Rs.tf. 8 a. ; 

15) Rs.io Rs, 2 157*. , iqcwl 3qrs 7tbs : 1 ton ; 3mds. : 5mds. iosr. 
(6) 3>ds -2 ft. ; 16 his. 40mm 40 sec. ■ 1 day ; 3 cvvt. 2qrs. 2 tons. 


32 . 
jS > 
62 5 


2 \ . 6 . 
025. 

: £S\. 


^ 2 . Which of the following latios is the greater? 

Vi) 5.901-7 11 ; 10 17 or 17. 23, 34 2701-37.31. 

12) 17 * 18 or 11 . 12 ; 7 l 10 or 3 4 ; * 3i or : tV 

31 11 12 or 17 18 ; i : £ 01 4 \ ; * . 2 \ or # i-i- 

3 Of the following ratios which is the greatest ? 
11)6:7,8.90121:24; 2d 6 7 \ 2* 31 1 or 4^ : 11 

(2) 7 : 15, 1 ,* : 2; or 75 . -96 ; 4 7, 8 . 15 or 13 24. 

(3) 14J. . 1 gui., i 61 bs. : iqr., 2ft. nn. Tyd. 9m. or 3gals. 3 qts. 42 pts. 

4 . Find whether the ratios 7 9, 11 : 17 and 10.7 are increas¬ 
ed or diminished by adding 1, 2, 3, respectively to iheir terms. 

5 . Are the ratios 4.3, 9 . 13 antl *5 ' 22 increased or diminish¬ 
ed by subtracting 2, 3, 4, respectively from their terms ? 

6 What are the ratios ansmg from the composition of the 
following ratios ? 

(1) 5 • 12, 8 : 7 and 6 : 25 ; 5 7, 7 : 18 and 18 : 35. 

( 2 ) 5 * 7, 13 : 15, 21 : 91 and 45 ; 52 ; lij : 2I and 2* T : 7f. 

(3) 7 : 15, 9 : 16 and 24 : 35 ; 4 '■ 9 > 3 : 4 » 5 : 6 an< * 12 

7 . If the consequent be 32, and the value of theWtio £ ; what 
is the antecedent ? 

8. If the antecedent be 15 - 6 and th<* value of the ratio 3 ; 
what is the consequent ? 
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9 . If the consequent be 3 acres, and the value of the ratio 7 Vu * 
what is the antecedent ? 

10 . If = 3 1 of #, and ^ 7 = 5' of 2?, find the ratio of A to C 

11 . Compare the nates of two tiains, one of which tiavels 
397" miles m ii j , hours, and another which travels 262^ miles 
in 8# hours. 

12 If, whin A makes a profit of Rs 2, //makes Rs 3; and 
when B makes a profit of /i’j.4, C makes Rs. 5 , and when C makes 
a profit of Rs 6, 1 ) makes Rs 7 , compaie the piofils of A, />’, C and D 

• 

II. PROPORTION. 

471 . Proportion is the equality of two ratios. 

Thus, the ratios 2 3 and 0 9, being expressible b) the equal 

fiactions 3 and q, are equal ; and the foui numbeis 2, 3, 6, 9 foirn a 
proportion which is written 2 3 ■ 6 9, <md is read 2 is to 3 as 6 

is to 9, or 2 3-6 9 and is then read 2 to 3 equals b to 9 ; the 

numbers, 2, 3, 6, 9 being its terms winch taken in older are called 
proportionals. 

Hence, in eveiy pioportion, the fust trim is greater than, equal 
to, or less than the sei ond, according as the third leim is gieatei 
than, equal to, or less than the fouUh. 

472 . In the pioportion above expressed, the numbers 2 and 9 
arc called the extremes, and the numbeis 3 and 6 the means ; 

9 is called a fourth proportional to 2, 3, and 0 and it follows 
immediately from the equality of the ratios denoted by 

1 = !;, and the multiplication of them both by 27, that 
X27=X27, that is, 2 xq.= 6 x 3 ; 

in words, if four numbers constitute a proportion, the product of the 
extremes is equal to the ptoduct of the means (the first and last being 
the extremes and the second anti third the means). 

473 . This propeity of a propoition proves immediately that 
either of the extremes may be obtained by dividing the product ot 
the means by the other ; and that eithei of the means may be hadj>y 
the division of the product of the extremes by the other ; also, these 
qualities constitute the general practical application of Propoition. 

474 . The terms of a proportion may be made to undergo 
changes and modifications m the same way as the corresponding 
terms of theypilgar fractions. 

Thus, *4 :: 9 . 12, gives 3x12=4x9; whence 

S = ts ; or 3 : 9 :: 4 12 ; and £= V ; or 4 : 3 :: 12 : 9 ; 

and we observe that fri each of these the product of the extreme** 
equals that of the means. 
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Also, if four numbers form a proportion and any equimultiples 
whatever of the fust and second be taken, and any equi-multiples 
whatevei of the third and fourth, the resulting numbers taken in 
order will still form a proportion. , 

For, since 5 3=15 • 9, or ^ , and also j*-} , 

we have x j X 1, or ■* X 1 ^ ; 

3x2 9x3 

whom e, 5x2 ’3x2 = 15x3 9x3 

Attain, if any equimultiples whatever of the first and third 
numbers be taken, and also am equi multiples whatever of the 
second and fouith, the numbeis thence arising will foim a proportion. 

Thus, if we take the propoition abo\e, we have 

, xV x *, 01 --- ■ -- ; 

3x7 0x7 

whence, 5x4 3x7=15x4 9x7 

The new ratios t onstituting these piopoitions being equal to the 
original^ the division of the lei ms of a pioportion, in accordance 
with this Ailicle, will often facilitate piacttcal computations by 
diminishing the number of figures employed 

475 If four quantities of the same kmd taken in order be 
propoi tionals, it will he useful to recollect that, . 

(I) The first the thud . the second * the fourth. 

(II) The second • the first the fourth the third 

The sum of the first and sei ond • the first the sum of the 
third and fourth the third. 

The sum of the first and second the second the sum of 
the third and fourth the fouith 

The difference of the first and second the first . the 
difference of the third and fouith the third. 

The difference of the hist and second : the second \ the 
difference of the thud and fourth the fourth. 

The sum of the first and sec ond the dnfcience of the first 
and second the sum of the third and fourth . the 
difference of the third and fourth. 

These may easily be shewn to be correct by any of the propor¬ 
tions hitherto given. 

476 . Of two or more proportions if the corresponding terms, 
he multiplied together, the numbers thence arising will also form a 
proportion. 

Thus, if the proportions he 0 

3 : 7 = 6 . 14 and 4 : 9= 12 : 27 ; then ancT4»^, 

3x4 6x12 

or -- -—= -- ; 

7x9 145*27 

and 3x4 : 7x9=6x12 . 14x27. 


On) 

(iv) 

<V) 

(vi) 

(vn) 


whence ? x 4 — \\ x 1, > 
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This operation is called the compounding of proportions and 
the resulting proportion is said to be compounded of the others. 

477 . In the above Articles abstract numbers have been con¬ 
sidered ; but when the quantities are concrete , we must take care 
to exclude sucli proportions as e\-press ratios between things of 
different kinds • thus, the ratio of io lbs to 15 lbs. being the same 
as that of 2s. to 3s., we have the propoi lion 
10 lbs. 15 lbs. — 2s • 3$. ; 

but we cannot have the propoition 

10 lbs. 2s 15 Iks. . 3f. 

as no ratio«subsists between 10 lbs. and 2 s or between 15 lbs. and 3$. 

Nor indeed can we even in the hist of these foims multiply 
together the concrete quantities so that the product of the extieme* 
equals the product of the means , but what we do in finding any 
term in such cases, is to consider merely their numerical values, be 
cause the ratios being abstract magnitudes will remain the same 
whatever be the nature of the quantities they are used to compare. 

478 - Three quantities of the same kind are said to be in 
continued proportion when the latio of the first to the second 
is equal to the ratio of the second to the third. The second quantity 
is called a mean proportional between the fust and third ; and 
the third quantity is* called a third proportional to the fust 
and second. 

Thus, 16, 8 and 4 are in continued proportion ; for t6 • 8 = 8 4 : 

8 is a mean proportional between r6 and 4 ; and 4 is a third pro¬ 
portional to 16 and 8. 

479 . In a continued proportion expressed as above, it is 
obvious that the square of the mean proportional between two num¬ 
bers is equal to their prod it <t ; and consequently the mean pro 
portional between two numbers is equal to the square root of then 
product. * 

Ex. 1. Find a fourth proportional to 5, 7 and 15. 

5 : 7=15 : number required, 

5 X number required =- 15x7, 

number required = fi5 X7 +5)=2i. /ins. 

Ex. 3. What number has the same ratio to 9 that 3 has to 5 ? 

* , 3 : 5 = number required . 9. 

5 x number required = 3x9, 

number 1 equired = (3x9-*-5)=V = 5‘y A ns. 

Ex. 3. Find a mean proportional between 14 and 56. 

^Square of the required number«.i4 x 56** 784. 
the required numbers *'(784)=28. Ans. 

Ex. q. One gowala to 19 sr. of milk adds 5 sr. qf water, and 
attttthcr to 27 sr. of mil£ adds 7 sr. of water ; compare the amount 
oCmilk in the two n fixtures. 
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The first mixture consists of (19 + 5) or 24 sr., of which is milk ; 

. .second. (27+7) or 34 sr.. of which .. ; 

the ratio of milk in the two mixtures is . \} or * r ? : if 

19x17 • 27 x 12 or 32.3 324. Ans. 

11 v. 5. A mixture is composed of 9 parts brandy and 1 water ; 
4 gallons of water are added, and the mixture contains 6 times as 
nun h biandy as water ; how many gallons of brandy does it contain ? 

In the original mixture, brandy : water = 9 1 or 18.2 ; 

.new .brandy watei=6 . 1 01 18 : 3. 

Novi, brandy remaining the same 18 parts, the water is increased 
by (3 2) or 1 part. 

for 1 gal. of water Lidded, there are 18 gals, of brandy, 

for 4 gals.(18 X4) or 72 gals. 

Hence the required quantity of brandy = 72 gals A ns. 

Examples CXLV. 

1 . Find the fourth proportional to :— 

(1) 15, 27 and 20. (2) 11, 80 and 70. (3) 1590, 53 and 1710. 

(4) 9b 7] and 284. (5) 18 J, 5I and 75. *(6) 1*02, 5'i and 10-3. 

(7) 111, 16*38 and 1776. (8) A’r.15, Hs.17] and Us. 100. 

(9) 11 i\ t in , 55 1 yds. and Rs 2. 4a 

(10) %7 1111,38 mi. and 17 tons 13 cut. 1 qr. 

(11) 19 1 at., 11 ac. 2 1*0. 20 po. and 79 ions. 

(12) 13J. 7}rtf,£2 os. ioi</. and 84^. 

2 Find a numbci uInch shall have the same latio to 7 as 27 
has to 3 ; also, a magnitude to which 39 has the same relation as 3! 
has to 24. 

3 . Requited the number which has to 40, the ratio of 375 to 3 ; 
and find a fourth proportional to f, 17 and t' 2 5 * 

4 Complete the proportion of which the fiist, second and 
fourth terms are Aij "35 and 3,* ; also, that whose first, third and 

fourth terms are *35, 125 and 0145. , 

5 . Find a mean proportional between .— 

(1) 16 and 4. (2) 5 and 125. (3) *057 and *513. 

(4) B '(i and (S) 3 h 1 and iof ( 6 ) *i and ooi. 

6 - Find the term not given in each of the following proportions ;<— 
(0 144 : :: 740 : 370. (2) : 1*:: 3i : 2f (3) I: :: k° : if 

(4) i-2 : 3*6 : 3-9. (5) *oi : 7 :: : 5775 * ( 6 ) : * 8 :: *79 : 12*64. 

7 . Find a third proportional to (1) 25 and 400. (3) | and f 
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8- The ratio of A to B is 2 3 ; of B to C is 5 • 6 , and of C 

to D is 7.8 ; find the continued 1.U10 of A , B, C and J) 

9 If 3 men and nbo>> v,inking together, can do 5 tunes as 
much work per horn as a man and a boy together, » ompaie the 1 work 
of a boy with that of a man 

10 . A buys 15 cows and 130 sliecp for a certain sum, and B 
buys 9 cows and 175 sheep, at the same lates as A , lor the same 
sum. Compute the values of a sheep and ol a cow 

11 . A cask of 72 gallons consists of 11 pails brandy and 1 part 
water ; h(*w much water must be added that it may consist of 9 parts 
rfrandy and 1 water ? 

12 . 270 sheep and 14 horses eat 101 a< les of grass in 30 days, 
and 155 sheep and 21 horses eat 185 a< res of glass m 75 da>s. Com- 

‘'parc the amount eaten by a sheep and by a horse in the same tune. 

13 . A greyhound pursues a hare and takes 3 leaps lor e\ery 
4 leaps of the hare, hut 2 leaps of the hound are equal to 3 of the 
hare ; compare the rates of hound and haic 

14 . Six coins of equal weight, made of gold and silvei mixed, 

0 rc melted together and re-cast In one of them the gold and silver 
Were in the ratio of 2, 1 ; in two others of 3 5, and in the rest 7 5. 

In what ratio will the gold and siher be mixed in the new' coins ? 

' JT 15 . The values of gold and sjher aic as 14*28 to 1, in what 
•proportions must these metals be combined, in order that the* com¬ 
pound may be twice as valuable as an alloy of two parts of silver 
and one of gold ? 


III. RULE OF THREE. 

480. The objoc t of the Rule of Three is, by means of three 
quantities given, to deteimine a fourth , which shall be the same 
multiple, part or parts of one of them, that one of the remaining 
quantities is of the other ; and it thcrefoie follows that the opeiation, 
by which this may be accomplished, depends on the lule already 
laid down m Art. 473, that 111 a proportion if three of the numbers 
or quantities are given, the fourth number or quantity can easily 
,be found. 

RULE. For the Statement. Of the three quantities proposed, 
put down as the last cm the right hand, that wdiieh is of the same 
kind, or under the same iiriumrtame\ as the one required; and the 
Jgreater .or less of the two others in the second place, according as 
the required one ought, from the nature of the case, to be greater or 
Jess than the last; and the remaining one in the first place. 

For the Operation. Reduce, if necessary, the first and second 
terms to the same denomination and the third to the lowest deno¬ 
mination contained in it: multiply together the second and third 
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terms thus reduced, anil Jthe'quotient"arising frorn~division of the 
product by tin* first, Mill lie the quantity required, expressed in the 
denomination to which the last tenn was redu< ed ; and it may be had 
m other denominations by the proper divisions or multiplications. 

481 . It is sometimes necessary to consider what preparation 
may be required before the rule is applied , and when the statement 
is made, the first, and the second or third terms may be diwded by 
any factor common to them, either before or after the reductions, 
without affecting the result, maxima h as no alteration is produced 
from multiplication and division by the same number. 

Er r If i J mds. of rue cost Rs 41 7a 8/a, whaV sum must 
be paid for 45 mds. ? 

Here, what is requmd being money, the last term of the state¬ 
ment will be Rs 41. ya 8/, since il is of the tame kind ; and because 
the prn e of 45 mds. must manifestly be greater than that of 11 mds., 
the second tcim must be 45 mds, and the first will be 11 mds. ; that 
is, the statement and operation will be as follows ■ 

11 mds 45 mds Rs \\ ya. 8 f the icquired price, 

or n mds. 45 mds. '’1/4/ the required price. 

the required price - = - ^—p. (724 X 45)/. 

11 ■> 

- 32580/ - R s 16 i) ii a. A ns 

Ex 2 . If a person can walk a certain distance in 8 days of 
7 hrs 30 min. each; m how many days tan he do the same, when 
to lirs. of each are available foi the purpose 3 

Sint e days ate required here, and the number of days is necessa¬ 
rily less as the number of hours employed 111 each is greater^ we 
shall have, 

10 hrs. 7 hrs. 30 mm . 8 days reqd time, 
or 10 hrs y\ hrs.(= V h rs ) ' 8 days reqd. time. 

reqd. time^ 1 -^*^ days=6 days. Ans. 

482 . The Rule of Three is applicable in two different kinds 
of cases, according to which it is called the Rule of Three Direct 
or the Rule of Three Inverse ; but the rules for the Statenyynt 
and Operation above given arc applicable to both kinds of cases. 

The Rule of Three Direct is that in which more requires 
more and less requires less ; or, in other words, in which a greater 
number requires a greater answer, and a less number a less answer. 
The first of the above tw o examples is an instance of the Rule Of 
Three Direct ; for 45 mds being greater than 11 mds., the price 
of 45 mds. is necessarily greater than that of ri mds. 

The Rule of Three Inverse is tlwt in which more requires 
less and less requires more ; or, in other words, in which a greater 
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number requires a less answer, and a less number a greater answer. 
The second of the above Examples is an instance of the Rule of 
Three Inverse ; for io hrs. being greatei than 7 hrs. 30 min., it 
is plain that walking 10 hrs. a day will Lake a less time than walking 
7 hrs. 30 min. daily. \ * 

483 . The following Examples are instances of the Rui.K o* 
Three Direct. 

Ex. /. What will 5 cwt. 2 qrs. 24 lbs. cost, if 18 lbs. cost 
Rs. 6. 15a ? 

18 lbs. 5 cwt 2 qrs. 24 tbs. .: Rs.(\ 1 ^a. reqd. cost, 
or 18 Jibs. 640 lbs. A*? Y„ l : reqd. cost ; 

the reqd. cost — Rs .^'V A^.246. io« &/> Ans 

18 x 1 o 0 — 

Ex 2. If 17 mds. 6 sr. can be bought for Rs.142. 14 a 8^., 
how much can be bought for Af.373. 5c?. 4p. -* 

A\r.i42 14a. 8/J. . Rs.373. 5 a 4/> 17 mds 6 si. • the icqd. weight 

or . Rs .' \ a<> . Vo' 1 mds. . the reqd. weight. 

A the tend, wemht — X 1 mds.■=-*■* 4 mds =44 mils. 32 sr 

• • 1 ** 20x3x1715 "" - . 

Ex. j. A bankiuf>t*s debts aie AV.5255. 4a. and Ins assets 

Rs.3753. 12a. ; how much can ho pay in the lupeo ? 

A.r.5255. 4 a. * AV.i Rs 3753 12 a. : what he can pay per Re. ; 

or RsJ"i- 1 : Re. 1 . Rs l . what he can pay pei Re. 

what he can pay per AV — I ^° IX - — Rc ? = 1 ia. 5 if) Ans. 

• • \ 1 r 2102 1 X4 

Ex 4. A man’s income is A’r 2755, anc ^ the income-tax is 3 a. 4 p 
in the rupee ; what tax does he pay t 
Re. 1 . Rs.2755 .: 3a. \f>. : reqd. tax. 

/, the reqd. tax = \n. 4A *2755 = Ar . 573. i5<r. 4 p. Ans. 

Ex. S’ If after paying an income-tax of 7// in the pound, a 
person has ^776. 13$. 4 «’ lemaming, what is his actual gross income ? 

After paying 7 ^> m the £ f he has left (240-7) or 23 3d. 

. 233c/. : £776’ 4A •• £1 : reqd. income ; 

or £{U : £ l * a JO £1 . reqd income. 

the reqd. income =»£ 2 ^° •= £800. Ans. 

3 x 233 

Ex. 6. If I can travel 198 miles by railway for AY. 24. 12a., how 
far at the same rate of charge ought l to be carried for Ar.8o. 7a. ? 

As. 24. 12ci. : AY. 80. 7a. :: 198 miles : reqd. distance ; 
or Ar.-Y : Rs.' f* 1 ’• 198 miles : reqd. distance ; 

the reqd. distance * 1 -^* 7 miles=6434 mdes Ans. 

^ io x 99 —— 
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f K v. 7. If 5 cows oat as much as 3 horses, and that the charge 
per annum for pasturing 5 horses is Rs 200 ; what will be the cost of 
the annual pasture of [5 rows ? 

Here, 5 cows = 3 horses , .',15 cows=9 Worses. 

5 horses . 9 horses A\r 200 cost tequired. 

OCX'* x 0 

the reqd. cost = A’s. -—-—- = Rs 360. A ns. 

m. The following are Examples of the Rule OF Three 
Inverse. 

Kx 1 In what time will 45 men do a piece of wcfrk, which 
36 men can do in 35 clays' 5 k 

45 men . 36 toien T: 35 days : reqd no of days. 

the reqd fctone 4 = 5 days = 28 days. A ns. 

Kx. 2. What sum of money must be advanced on loan foi 
63 days, as an equivalent for the loan of Rs 1107. 120. for 125 days ? 
63 days : 125 days A’r j 107 12 a the leqd. sum , » 

or 63 days -125 clays Rs -V 1 • reqd sjjm ; 

the reqd. sum = Rs X ^ 1 = Rs 2197. 14a. Am. 

Ii.\. j. What length of 1 arpet 2 ft 3 in. wide, will he required 
to cover a room which is 27 ft 6 in long, and 22 ft 6 in. wide ? 

2 ft. 3 m 22 ft. 0 111 * 27 ft 6 in. the reqd length ; 
or 27 111. . 270 m . 330 in the leqd length , 

the reqd. lengths * 1J —-- m. = 3300 in = 91 yds. 2 ft. Ans. 

Kx. 4. How many yards of cloth at Rs 1. 130. per yard must 
be given in exchange foi 942} yards of silk at A’r.q. 100 pel yard? 

AV 1. 130. Rs 9 100. 942 \ yds reqd. doth ; 

or AV.*;; • /‘s .V 1 7 ' yds reqd. cloth , 

the reqd. cloth* l8 ^- 5 -g 7 ^- 6 yds = 5005 yds A ns. 

Ex. j If 2000 men have provisions foi todays, and if after 
15 days 400 men go away, find how long the remaining provisions, 
will serve the number left. 

After 15 days there will be provisions left of 2000 men for 

(95-I5) or Bodays, while the number of men will be reduced 

to (2000-400) or 1600 men. 

1600 men : 2000 men 80 days : no. of days reqd-; 

« , , , 2000x80 M A 

.. no. of days reqd.* — ^ locr Ans. 
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485 There are certain Examples, in which, at first sight, 
more than three terms appe.u to be gnen, Intt they, in certain cases, 
come under this Rule, as in the following instances 

Ex. 1. If the 4 d lyaf weighs z lb- 3 o/. when wheat is at Js. 
1 \d. a bushel, what should it weigh when wheat is at 7s \\d. a 
bushel ? 


Here 4 d. may be left out of consideration, as being the same 
in both cases. 

7s. \id : 71 1 \d. : 2 lbs 3 0/ ieqd. weight ; 

01 95 d. : 8q\c/ . 35 0/ icqcl. weight. 

the reqd. w eight = ^ 0/ — 31 i o/. = 1 lb. 15} o/. A ns. 

Ex:. 2. If the carriage of 5 < wt 7 lbs for «S4 miles cost Es 39, 
what will it cost to ha\e 21 c w t 1 qr. 14 ibs < arried the same distance ? 
Here, 84 miles may be neglected, as it is the same in both cases. 
5 cwt 7 lbs. 21 cwt. 1 qr 14 Us. A 1 -?.30 reqd cost ; 
or 567 lbs. 2394 Hi-.. Es 39 ieqd. cost ; 


the reqd. c ost — A’s “ ^ = Es. ^—= Es 164. 10a 8 A ns. 

567 3 - 1— 

486 . Examples »uch as the following are easily worked by the 
RUJ.fc of Ttikke. 


%^Ex. 1. A person gnes away annually Es 200 m chanty, and 
his weekly bills amount to Es 75 what additional daily expenditure 
may he incur with an income of A’j.5925 ? (A year=52 weeks.) 

For the annual amount of his weekly bills, we have 

1 wk 52 wks Es 7 5 annual weekly bills ; 

/. annual weekly bills = ^.(75 x ^2)=- A’j.3900. 

Therefore, his charity and weekly bills amount to Es.( 3900+200) 
or Es 4100 ; and he 1 has Es (5925 -4100) or A’j.1825 left to be expend* 
ed in 365 days , whence, 

365 days : 1 clay :. Es 1825 : additional daily expenses ; 

I 82 ^ 

addl. daily expenses = Es. -J,- —Es. 5. A ns. 

Ex. 2. Two trains 210 ft and [Soft, in length respectively are 
going m opposite directions, the first at the rate of 23 miles per hour 
and the other at the rate of 27 miles per hour ; find how long they 
will take to pass each other. 

As the trams arc going m opposite directions, they arc approach¬ 
ing each other by (24 + 27) or 51 miles per hour, and one shall pass 
the other, when (210 +180) or 390 ft. or T W mile is passed over. 

51 miles : T W mile :: 1 hr. : the reqd. time ; 

.\ the reqd. tidle » —~~z hr. = 5 rW sec. A ns. 

51 x 170 



RULE OF THREE. 


397 


Examples CXLVI. 

1 . Required the price of 450 lbs., at Ab.2. 5 a. %/>. per Tb 

2 . A person’s salary i*. £u)i 12s. 6/i for 365 days ; in how 
many days will he have a claim for ^31 io? 0 

3 . Requited the price of 4 cwt. 1 qr. 4 lbs. 8 o/,. of sugar, when 
1 lb. costs 7 s. IO jff 

4 If nil artificer earn AY 190. 8 a. in todays; in what time will 
he earn Rs 238. 2 a ? 

5. I f 17 ells 3qrs,cuth ell containing 5 qrs., be bought for 
Rs 68. 12 a , how much must be paid foi i8yaids? 

0 . If 1000 sovereigns weigh 21 lbs. 50/. id clwts. 6 grs, what 
weight of gold will be contained in 384 soveieigns ? 

7 H<nv much wheat can be puichased for Rs 550. 2<i,attbe 
rate of Rs 3 6a. per maund 

8 If a farm of 375 biglus, be let for AY4015. 10 a. a year, 
what is that foi ea< h bigha ? 

9 If lodgings be let at Rs6 12a per week, what will the 
demand amount to for 273 clays ? 

uo. Required the price of 36 cwt 1 qr of rice, when 2 cwt. 2 cjrs. 
lolbs cost £4 7s <)W 

11 . If a sonant’s wages be ^30 oj. a year, what will be 
his demand for a servu e of 338 clays 

13 If a peison can walk 3 mi 6 far 25 po. in an hour, in what 
time wall he complete a )ourney of 99 mi 4 fur 10 po. ? 

13 If the carnage of 3 cwt 2 cjrs 14 lbs for 51 miles come to 
AY9 3 a 6/1. , what wall be the charge for canying Jotons 3 cwt, the 
same, distance ? 

14 . At the rate of iij 7 \d in the pound, what is the sum paid 
by aJoankiupt for a debt of ^2735. IOJ >- ? 

^ 'H. 5 . If 67 mds. 8 sr. cost Rs 746. iot*. 8/*., how much can be 
bought for AY285* 13c*. 4 p ? 

16 If 11 mds 8 sr. cost AY2240, what will 4 mds. u sr. 8 ch. 
cost at the same rate. ? * 

17 - If 3 qrs 7 lbs. of tobacco cost ,£17- > 3 * &f., what is the 
value of 5 cwt. 1 qr. 23 lbs ? 

18 . tf 17 cwt. 2 cjrs. 14 lbs. can be obtained for £8. 13J. 3^, 
what weight can be obtained for ^21. 10 s. 2\d. ? 

19 . The clothing of a regiment of 735 men costs ^.13987. 
12a., what will the clothing of a regiment^of 903 men cost at the 
same rate ? 
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' 20 . The interest on /fa. 2719. 2 a. 8/. for 77 days is /fa 31. 13a. 
8 p. ; find the interest on the same sum for 245 (lays. 

' 21 . A person in 87 days spends Rs 389 11a., in how many days 
•will he spend Rs (634 14 a. 4f>. at the same i.ite ? 

22 . If 15 woikmen* can do a piece of work in 25 days, in what 
(ime can 25 men do the same 5 

* 23 . How much in length, that is 3ft yin. broad, will be equi 
valent to 37 ft. gin in length which is 7ft 6 in. broad? 

24 . If 69 yds of caiptl 3qis wide, cover a room 8 yds. 2 qrs. 
2 nls. lontj ; find the width of the room 

25 If a person’s annual income be 650 guineas, how much will 
he have saved at the end of the year, aflei spending £10 13-i\ t)\d. 
a week ? 

0 26 . What may a person, having an income of Rs. 10000 a year 
spend daily, so as to la> bj /fa.4342 8u. ycaily ? 

* 27 . If I lend a friend Afa.2500 for 6 months, how long ought 
he to lend me Rs 1875, to requite the kindness ? 

* 28 . What u the tax upon Rs .3021 12 a. 8 />, when /fa.4294. 2 a. 
is rated .it Rs.6 12a. ? 

29 . If the late levied upon a lental of /fa.7637. 8 a. amount to 
•/fa. 1336. 9 a., how much is it in the lupee ? 

* 30 . A pel son buys 136yds. of cloth foi Afa.1500, and retails it 
at Rs. 19 per yard * what does he gain by the transaction ? 

• 31 . A pei soil’s daily income is /fa. 17. 8<r, and his quarterly 
expenditure is Rs. 1355 ; how much will he have saved at the (aid of 
9 years ? 

* 32 . IF a gentleman spend ,£152. iof. every week; what must 
be his daily income that in 15 years he m ly lay by ^7522. ioj. ? 
(a year =52 weeks.) 

?33. How many ducats of 41“. 11 \rf. each are equal in value to 
55926 nx-dollars of 4 s. 10 \d. each ? 

# 34 . After payment of an income-tax of yd. in the ,£, a person 
hak left £249. 19$. 9 \d. ; find hi^ full income. 

. 35 . A bankrupt’s debts amount to Afa 5355. ys. 4p. and his 
i&scts to Rs. 3213. 2 a. How much can he pay in the rupee ? 

*3& A certain number of reapers can reap 84 ac. 3 ro. 14 po. 
in 13|hours ; in how many houis can they reap 401 ac. 8 po. ? 

, 37 . If a person having an income of Afa. 1855 has to pay an 
income-tax of /fa.54. 1 a. 8/., what is the income of a person who 
jftys /fa.306. 4(i, ? 

* * 88 . A merchant exchanged 1134 yds. of velvet for 5313 yds. of 
I'Silk at Re. r. 11 a. per yan|; find the value of the velvet per yard. 



RUI1 0«« J HUH 


399 


*39 \ brankiupt pays s)a p m the mptc , ulut will be lost 

on a debt of Rs 27350 ? 

40 \ pit son aftei pi>in„ for the first h df of 1 \e it m in ome 
tax of 4% f) in the rupee md foi the second hilf one of 111 the 
1 upcc on his mi ome his Ay 3535 15 r left ,*whit w is the income on 
wlmh he paid ' 

41 \ tnt n h int p ud A T y 1S7 8f? for a mus income 11\ but 

aftei the tax his been mere isrd to 72 pit*, m the iup<< lit paid 

Rs 525 what w is his mi ome md it whit 1 ite in the iupcc was the 

tax lc \ led at first ? 

'42 A peison bought 1S0 ^ illons eif wine foi I\s 12^0 find the 

qu mtity of w itf r to be iddcd tint he mu ict ul the mixtuu at 

Ah 6 4a 1 ^allon 

'43 If m est ite pioeluce ;£i68o 1 mu ind the Imdtixbe 
payible upon this sum it 3 s 6 d in the pound , whit is its clear 
annu il v due * 

44 When 1 binkiupts cffuts pu flint dividends of 41 i[d, 
35 ^ yd md 2r 4 [d in the £ , \ h it do his cieditois lose upon, 
his tnuie debt which is ^,4’f>*, ? 

* 45 A pc ison bought 125 \ds of doth it the 1 i^e of 2 >ds foi 
Ah 2 mci 125 yds it the r ite of 3 yds foi As 2 8 a whit will he 
g un 01 lose by selling the 2^0 ytids it the 1 ite of 3 yds lot A 1 5 ? 

/ 46 A ^iriison of 638111111 his piovisions for P4 dus , how 
long will the piovisions 11st if the ^amson be leinforced b) 418 men? 

* 47 If 11 y nds of silk cost Rs 5 7a 6 p what will be the cost 
of 75' yaids f and how 111 my y ud < in be got foi Rs 50 >* 

* 48 If Jl’lb, Of tea eosl Ay4 $a 8 p, how much will 27 lbs. 
of the same quihtv eost ? 

49 The price of 06251b of eoffee is 4583r, what 1 the value 
of 075 of a ton ? 

59 If when the price of wlieit is 55 5-r a qu uter, the 6 d loaf 
weighs 34375 His, whit is the pnee of wheat when the loif weighs 
2 8125 lbs ? f 

51 If 5 Ihs of sugar cost 0703125 of Ah 8, what will 0625 cwfc 

of the same qu llity of sugai eost ? • 

52 A has 3 lbs 1 ’, 0/ of ginger wotth 10 a 2 p a lb which he 
exchanges w ith B for 3 tbs 8 oz of pepper, what is the y&foe of 
the peppci per lb ? 

* 53 If 7 oxen or n horses can eat the grass of a field m 
37 days, m how many day s will 5 oxen and 8 horses eat it ? 

* 54 A clock, set on r nday at 8 l» M loses 2 \ mm daily , what 
is the correct time when the dock strikes 8ji£xt Tuesday motiving ? 

« 55. If 2000 men have provisions for 50 days, and if Sifter 
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lo days, 150 men go away, find how long the remaining provisions 
will serve the number left 

* 

I * 56 Find the height^ of a tover which casts a shadow of 75 ft- 
J 6 in. long, when the Icy^tli the shadow of a walking stick 3 tU 
** 3 in. long is 2 ft 9 in. • 

57 . If 7 boys earn as much as 4 men, and 48 men assisted by 
14 boys earn Rs 423. 8</, what number of boys assisting 20 men will 
earn Rs. 272. 4 a in the same time i 

• 58 . A besieged towai containing 22400 inhabitants has provi¬ 
sions for 3 weeks, how many must be sent away that they may be 
able to hold out 7 weeks > 

59 . Two watt lies one of which gains 3 min, while the other 
loses 5 min. a day aie set right at 10 o’clock v. M. on Wednesday, the 
26th Febiuary, i860 , when will theie be a diffeience of 90 minutes? 

60 If ’428571 of a barrel of beei be woith 7 2 of £2. toj., 
what is the value of 625 of the remainder ? 

61 . If 4 men woiking 15 horns, 3 men woiking 12 horns, and 
8 men working 3 houis earn Rs 32 8<r, wh.it will a man's wages foi 
6 days come to, if he woik 11 houis a day ^ 

t 62 If T4 * of S 'i of „ of 5 of 22 lbs of sugar cost $rf. , 
how much will 1 ton i* owt. 3 cps cost? 

„ 63 . If 4 men or 6 women or 9 boys can perform a piece of 
work in 27 \ days, in what time can (1) 5 men and 9 women perform 
it ? and (11) 5 men and 8 boys perforin it ? 

64 . A clock which was 1 2 min last at a cpiarter to 11 P M. on 
Nov. 28, was exactly right at 11-30 i» m the following da> How 
many minutes was it slow at a quarter to 2 I* u. on Dec. 7 ? 

65 If 17 men <an do a piece of w’ork m 89 clays ; and if aftei 
working for 33 days, 3 men lea\e , in how many days m all will the 
work be done t 

66 If F3 men, 10 women and 17 boys can <omplete a piece of 
work in 5c days, how long would 7 men, 13 women and 14 boys be 
in doing twice as much work, the parts clone by each in the same 
time being as the numbers 3, 2 and 1 ? 

* 67 . If a besieged gamson have 4 months’ provisions, at the 
rate of 18 chataks per man per day, how long would they be able to 
hold out, if each man were allowed only 12 chataks per day ? 

* 68 . If the 6 d. loaf weigh > 3 chataks when wheat is at Rs.$ pei 
maund, what ought it to weigh when wheat is at Rs.3. 6a. per md. ? 

69 . A hare starts with 25 of her leaps in advance of a hound, 
and takes 4 leaps to the hound’s 3 ; but 2 of the hound’s leap? are 
equal to 3 of the hare’s j hqw many leaps must the hound latipe to 
Overtake the hare ? % , ’ * jM 

t * 70 . A besieged has provisions' for 3 wpeks, "at [the 
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rate of 14 ch. a clay for each man ; at what rate per day must the 
provisions be distributed, so that the place may hold out 5 weeks? . 

71 A person contracts to make a road 189 miles long in 
15 months He employs 256 men, but after $ months finds that her 
has only finished 28 miles How mans men must he now employ to 
finish it within the time reqlined ? 

72 - If 7 gallons of brandy tost as much as 9 gallons of rum; 
and 9 gallons of rum .is much as 12 gallons of gin, and the cost of 
3 gallons of these, taken one of each kind, be £2. 2 s 6d., what is 
the value of each per gallon ' # 

* 73 A servant’s wages are fixed at Rs 231 a year; he enters 
his situation »n the 12th of J uly, and leaves on Christmas day in 
the same year , his master had advanced him Rs 36 12 a, what sum 
ought lie to receive on leaving ? 

74 A man takes 55 mm. to walk to Banackpoie by the road, 
and 58 min 40 sec to letum b) the fields, walking at the same pace. 
The distance by the road is 3, miles , what is it by the fields 

75 . If 4 men and 5 boys earn Rs.46. 1 a 4 ft in 7 days, and 
3 men and 8 boys earn /is 60 6 a. m 9 days ; 111 what time will 12 men 
and 12 hoys earn Rs 388. 8(7 ? 

m 76 A piece of gold at /is 38 15(7. per oz is worth Rs 1500 ; 
what will be the value of a p'cce of a silver of equal weight at 
Rs 27. 4 a. per ft> ? 

77 A contractor undcitook to build a house in 21 days, and 
engaged 15 men to do the woik But afrei 10 days he found it 
necessary to engage 10 men more, and then he accomplished the 
woik one day too soon. How many days behindhand would he 
have been if he had not engaged the 10 additional men ? 

1 78 . A ship leaves port with sufficient provisions to last 14 
weeks ; 6 of the crew absconded upon setting sail, and the voyage 
lasted 16 weeks, at the cncl of which, time the provisions were just 
exhausted find the number of the full crew. 

79 . A fixed rent of £1*70 per annum is converted into a 
corn-rent of one-half wheat at the average price of 48.1- per quarter ,* 
and the other half barley at the average price of 30J. per quarter ; 
what will be the rent when wheat has advanced to 56J. and barley;' 
to 32 s. per quarter ? 

80 . A railway train tiavels 27 miles an hour, including stop¬ 
pages, and 30 miles an hour when it does not stop ; in what distance 
will it lose 45 minutes by stopping ? 

£ IV. DOUBLE RULE $$ THREE. 

487 v fpboubIe R$ie of Three or&Anpound Role of, 
Three if a process i^j&fhich five quantitiefjure given to find a sbe^ 

26 
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and four of the five given quantities toim two puis of dififeicnt kinds, 
and the fifth and the answ 11 icquiied foim ,i thud pm ot .inothci 
kind, also the quantities oi the fir >t and econdkmd iiedmclly 01 
mveisely piopoitiona 1 t{> the given quantity ot the thud kmd 

488 lhis dihnttion ot Double Rule ot 1 hice mly be extended 
to rases where seven qumimes aie given to find an eighth , nine io 
find a tenth , and so on 

489 Foi the sike of c onv em< m e, we m iv d v ide c u h question 
in Double Rule ol 1 hit » into two pu s, the supposition and the 
demand*, the \upbo\itwn bung tin put whuh expusxis the condi 
tions ot the question and the dun r/tef tlu pait which mentions the 
thing dem mded oi sought 

Thus, m the question If ifi hoists tit 54 mils of com in 
6 days , how many hoises will eat 13^ mils in 8 days ' wt migh* 
anange the lei ms thus 

Supposition 16 hoises, 54 tnds 6 days 
Demand horses n qd 1 35 inds fidiys 

Heie, we see th it foui ot tlu given qu intuits foim two pairs of 
difteient kinds, —maunds and day » , and tlu iitth and the answer 
foim a thud pm oi anothm kind -l/orsi s 

Also the numbti ot hoises is mvuuly piopmtionil to the 
number of day a and due illy piopoitional to tlu mitnbei ot mauiul* 

490 We will now explain the oidinaiy metho l of Solution, 
whuli is bv two or more Rule ot I luce statements, and ]>y com 
pounding them into one final statement , lunce the name Double 
Rule ot rince and Compound Rule of I luce 

Taking thepieceding Example, wi can divide it into two paits 

hirst —If 16 hoises tat 54 mds of com in 6 days, how many 
horses will eat 13c mds m the same t me 

Here, since the ttm< is the same in the tw o hypotheses, tin 
numbet of hoises will depmd cm, and is dimity piopoitional to tin 
numbei of inaunds Henec we have the following statement — 

(1) 54 mds. 135 mds 16 hoises no of hoises reqd 

54 135 16 . (16x 135) —54 01 40hoises 

Secondly .—If 4 ° hoises eat 135 mds in 6 days, how many hoises 
* will eat the same numbei of maunds in 8 days ? 

Here, the numbei of maunds lx mg the same in the two hypo 
theses, the number of ho'ses depends on, and is inversely proportional 
to, the number of days ; hence the statement, 

(«) 8 days ■ 6 days :: 40 horses : no. of horses leqd. 

or 8 ; 6 40 : no. of hoises reqd. 

Compounding the statements (1) and (11), we have 

54^8 ; :: 16x40 : 40 x no. of horses reqd. 

:: 16 : no. of hoises reqd. 
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1 his hist statement is generally wntten thus - 
^8 1 J — 16 no of lioiscs icqd 

. . no of noises icqd — — — — 30 Arts 

1 54 x 8 J 

491 hiom the cilxne consult lations, we deduce the following 


Riti 1 lot t/n Stattnum Wntc down isthethiulteimth.it 
quantity which coiitsponcls to the quantity rtquiud Ihen take tilt 
Inst pan of given cpi entities of tin sanu kind, and with them make 
the Rule of I lire e si lteini nts with lefne nc 1 to the third tfiim only, 
do the same with the >eeonel pm, and with each succeedmg pail 
iwitm*, these latios undei one anothei 

lot t/u Opttatwv Rediiee the hist inti sceond terms in ea< h 
of these st it< ments to the s tine iltnommalion Also, reduce the 
(ommon thud teim to a single denomin ition if it be not already in 
ill it -d He, and then mat the lei ms as ahsti u l numbers Multiply 
ill tht hist teim> te>„cdiet foi a find hist teim, and all the second 
turns togcthci foi 1 find seeond teim anti it tain the fen mci thud 
term In this find stite incut multiply the seeond and third teims 
togcthci 1 nd divide the pioduet b\ the fiist J he quotient will be 
the m wei to the qtu stion in the denonunation to which the thud 
turn v ai ieclu< t el 


J*\ j If 5 men tun A\ 187 8 a m 12 weeks, how muth will 
16 men cam in 20 weeks ? 

5 men lOintn | „ „ , | Moiemen, we/e earning ; 

12 wks 20 wks j ~ ks 187 As icqd (moie «ks,;;w;eearning , 

.',5x12 i6y?o A* A’y ttqd 

.*. no of A*r 11 qd _ 16 x 20 * 375 1QOO j[ ns 

1 5 x 12 > 2 —— 

492 Lveiy ([uestion in Double Rule of Thice maybe solved 
hv the ( mia) v Mi thod — 

1 akmg the piece ding h sample, we piocted thn — 

Since 5 men in 12 week 1 - uin AS 187Is 

5 men m 1 week tatu A 's 187^ X Vn 
I man m 1 week cams A *s. * x-j^x?, 

1 m m m 20 weeks e uns A*r ’^xj" x 4 , 

16 men m 20 weeks earn Rs . 3 i a x -r* x V = R s_ 1000 Ans . 

Rx 2 If 3 tons 16 cwt tan be earned 25 miles for Rs 118. 120 
what weight ran be earned 52 miles for Rs 59 9 a qp. ? 

Rs 118 12a =*Rs 1 i8 4 ’ ; Rs 59 9 a 4 P = Rs 59t'i .3 tons i6cwt. = 76cw 
521m 25 ml. \ . , JMtnc miles,weight; 

Rs 11 «| R s 59 T " T J ~ 76 cwt M1 qa t more money, more weight. 

weu/ht read 11 5 2 L 71 5 * - 4 ,,. i8f rwt. Ans. 

.. cigm u 52X475XI2 ? l 
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1 iV. j. If a penny loaf weigh 6 o/. when wheat is 5-r. 6 d. ; 
bushel, wh.it should be the weight of «i shilling loaf when wheat r 
8 j. yi. .a bushel ? 

id. . \id | , • , , , f Moic pine of loaf, more weight, 

8|i-. 5^./“ 0/ ' 1 rcc l d (nioie pi kc of wheat, /<pw weight. 

. , 6x12x11x4 ,, „ 

. . weight reqd.= 0/ = 48 0/ — 3lt>s. Am. 

1 2 x 33 - 

Ex. f.. If T44 men in 5 days of 11 hours cadi tan dig a tienrl 
132 yds. long, 5 ft. wide and 2 ft deep, in how many days of 9 hour 
each <an*56 men dig a trench 210 yds. long, 8 ft. wide and 3 ft. deep 


56 men : 144 men .) 
9 hrs. : 11 hrs. 

T32 yds. : 210 >ds. 

5 ft. . 8 ft. 

2 ft .3 ft. 


Moie men, /ess days , 
moie liouis, /ess days , 

= 5 days days k i[d ' more length, more days , 

I more bicadth, man days 
\_inore depth, more clays 


• , , 5x144x11x210x8x3 , . 

, , da y s read. = — 7 - -- 60. A ns. 

3 1 56x9x132x5x2 

Ex. j. A gnnison of 4500 men is supplied with provisions foi 
15 months at the rate of 13 ihalaks per day per man ; how many 
must leave, that the same provisions may supply those that remain 
27 months at 10 ehafaks per day per man ? 

27 mo : .s mo. I = m rcqd I More months, /«< men 

10 eh : 13 cli I 1 (more chataks, /ess men 

. , 4500x isxn 

. . men read. =— ‘ 3250 

1 27 x 10 J J 

/-•the no. of men that must lea\e~45oo- 5250=1250. Ars 

jT ~ ■ 

* 6. If 48 cannon firing 4 unndsin 7 minutes kill 540111011 

inri] liours, how mteuy cannon filing 8 1 ounds m 9 minutes will kill 
S40 men in 40 minutes ? 

8 rounds • 4 rounds. 

7 nun : o mm. 

540 men : *840 men. 

Y In : 1 }2 his 


] 

Mo r e 

1 ounds, 

lew 

{ 

' -=48 cannon . ram, letjd. - 

nunc 

mteival, 

Mi 1 ( 

moie 

men, 

hours, 

WO! i 

) 

.more 

les \ . 


• ■ 


cannon rcqd. = — 


48 x 4 x 9 x 840 x 3 x 3 


8 x 7 x 540 x 2 x 2 —-- 


==108. Ans. 


Examples CXLVII. 

1 If 6 men can mow 48 bighns in 4 days, how long will it take 
10 nun to motv 120 bighas, at the same rate ? 

2 . If 67 maundb carried 87 miles cost A’j.242. 141*., what w 'll 
73 maunds carried 93 miles cost ? 

3 . If 939 men cdfi&ume 364 mounds of wheat in 7 months, how 
many will consume 1404 maunds in 13^ months ? 
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4 If a tradesman with a capital of Rs 10000 gains Rs.goo in 
7 months, how long will he bo in gaining Rs 202. 8 a. with a capital 
of Rs 3150? 

5 If 37 tons carried 57 miles cost Rs 87. 14 a., what weight 

can be carried 83 miles for Rs 217 t4.11 5 * 

6 If 29 mds. 16 si. hi <'amed 40 miles for Rs 5. 13# 47k, how 
far ought 9 mds. 32 sr. to be earned for Rs 8 yn \p. 

7 If a regiment of 1878 soldiers consume 245 mds 28 sr. of 
wheat in 336 days, how many maunds will an army of 22356 men 
consume m 112 days 5 

, 8 If the penny loaf weigh 60/ when wheat is at ,£$.2. 12 a. 
pet maund, what should be the price of a loaf weighing 4j Ids. when 
wheat is at Rs 4. 2 a per maund 2 * 

9 If the carriage of 5 cwt. 1 tji 12 lhs for 39 miles be £2. 8.r. 
(id, what must be pud foi th_ rmi.gc of 7 cwt 16 lbs for 48-{ miles ? 

10 If the wages of 3 men be Ah 150 for 20 days, how many 
men will earn Rs 1 57 8 a. 111 9 clays at the same late 

11 If a quantity of piovision* will serve a besieged gainson 
of 1500 men for 12 weeks at the ialc of 20 02 a day foi each man, 
how many men would the s.une prcmsions maintain for 20 weeks 
at the 1 ate of 8 02. a day for eat h man ? 

* 12 . If 5 men can reap a tcctangulai held whose length is 
800 feet and breadth 700 feu in 3I days of 14 hours each, in how 
many clays of 12 hours eac:h can 7 men leap a field 1800 feet long 
anti 960 feet broad ? 

*13 If 21 horses and 217 sheep can be kept 10 days for 
Rs 564. 2 a. Sp , what sum will keep 9 hou-.es and 60 sheep for 27 days, 
supposing that 3 horses eat as much as 50 sheep ? 

14 . If the 4 d loaf weigh 1 lb. 9 \ o/. when wheat is at gs. 3d. 
per bushel, how much bread can be got for 5r. 7\d when wheat is at 
7 &r per quarter ? 

15 . If 30 cannon firing 4 rounds m 5 min. kill 640 men in an 
hour, how many men would be killed in an hoi> r and a half by 
10 cannon firing at the rate of 3 rounds in 4 mm. ? 

16 . If 60 guns firing 5 rounds m 6 min. kill 350 men in hrs. ; 

how many guns firing 7 rounds in 9 nun. will kill 980 men in 25 min. 
at the same rate ? * 

J 17 . If 5 horses require as much corn as 8 ponies, and 15 quar¬ 
ters of corn last Z2 ponies for 64 days, how long may 25 horses be 
kept for ^41. 5*, when corn 'is 22s. a quarter ? 

18 If 20 men could perform a piece of work in 12 days, find 
the number of men who would perform another work three times 
as great in one-fifth of the time. 

19 . If 9 men can reap 15 ac. 1 ro. 38 po # in 5 days*of hours 
each, how many men will reap 401 ac. 8 po, in 7 days of 11£ hrs. each?! * 



406 


ARIT HMLTIC. 


' 20. If when topper is at £7. 14J. 4^. per ut. I ran get 3i\vt. 
2 qrs. 14 lbs. of brass foi £27. os. 3 ,V, how much biass shall I get 
for^153. 17^. 6 d. when copper is at £())', pert vvt. t 

• 21 . A person is «d»V to noifoim a journey of 142*2 miles m 
4} days when the dayjis 10 164 houis long ; how many days will he 
be in travelling 305*6 miles when the days aie 8*4 houis long J 

22. If the 6 if loaf weigh 4*35 fts wlun wheatis.it 5 75J pet 
bushel, what ought to be paid ioi 49 3 lbs. of bicad when wliear is 
at 9*2 s. pei bushel ? 

23 If 240 men woiking 10 houis a day tan dig a ticnrh 
300 yds. long, 3J ft deep and 2 1 ft wide in 6 days , in how many 
days would 80 men,-w 01 king y lioms a day, dig a trench 51x5 yds 
long, 3 ft. wide and 2 j ft. deep ' 


24 . If 30 men, 6 women and 5 boys c.in dig a tiench 120 yds 
long, 5 wide and 2 deep in 16 da\s of 10 bonis each , in how many 
days of 8 hours each will 24 m< n, 8 women and 4 boy* dig a trcntli 
144 yds long, 6 wide and 4 deep, supposing that 5 w01mn < ail do 
the work of 3 men, and 2 bovs that of 1 man •* 

* 25 . '1 wo cogged wheels, of which out lias 15 cogs and the 

other 28, work m cath othei If the (list tin 11 16 times in 7£ setonds, 
how often will the othei linn in 21 setonds t 

* 26 . Two gangs of 6 and 9 nun aie s< t to leap two field', of 33 
and 45 bighas respectnely. The fiist gang woihs 7 houis in the day, 
«ind the latter 8 houis. If the fiist gang tomplete then woik in 12 
days, m how many davs will the second complete theirs ? 


27 . If 10 composite)s, in 16 days of 14 his each, can compose 
20 sheets of 24 pages in each sheet, 50 line- m a page, and 40 letters 
on the average in a line ; in how many days of 7 houis each tan 
20 compositors compose a volume*, to be punted in the same letter 
containing 40 sheet*, 16 pages in a sheet, 60 lines m a page and 
50 letters m a line ? 

28 . A piece of woik is to be done m 36 days ; 15 men work 
at it 15 hours a day r , but after 24 days only * of it is done ; if 3 more 
men are put on, how many hours a day must all work to finish it in j 
the given time ? 


29 . If 1000 men, besieged m a foit and supplied with piovi 
•sions for 5 weeks at the rate of 16 or. a day foi each man, be 

reinforced by 500 men, to what daily amount must the provisions 
be reduced for each man if it be desned to make the original 
supply last for 8 u eeks ? 

30 . If 7 women earn as much as 4 men, and 48 men assisted 
by 14 women earn 121 guineas in 17 days, what numbej of women 
assisting 20 men will earn ^21. 3?. 6 d. in one-third of the time ? 

ji 31 . Two sets of men perform the same amount of work. Each 
^ the first set is wonder than each one in the second in the 
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at 10 of 7 to 6 ; the liist set woiks 6 day$ a week for 10 weeks, and 
the second set, 5 days a week foi 7 weeks. If there are 9 men m the 
hist set, how many arc theie in tin* second ? 

32 If 48 pioneers m 5 days of I2jr hours each can dig a trench 
>3975 yards long, 4 5 yds. wide and 2-5 yds. deep, how many hours 
pel d ty must 90 pioneers woik duiing 42 Ji.iys in order to dig a 
tiench 1636*6875 >ds. long, 4*875 yds wide and 3*2 yds. deep? 

33 . If the rent of 77 hi ro knt 4 ch. of land be Ns. 1572. 8fi. 
for 1 yeai 20 days, of how much land will the lent be Ns. 1258 tor 
44 days? 

34 If the rent of a faun of 53 a< 1 10 6 po be /v\r.ioo8. 12#., 
vh.it would be the rent of anothei i.uin containing 17 ac. % ro. 2 po., 
if (> ac ics of the latlci be woith 7 acies of the former ? 

33 If the wages of 25 men amount to A’r.766 io«. 8 p. in 16 
days, how m my men inu-.t woik2tdiys to receive Ns 1035, the 
daily uag^s of the latter be mg one half those of the former? 

36 The cost of paving a >«ad with tiles 9 in squaie is Ns.i&i. 
8a ; wliu would have been the uht hid the tiles been 9 in. long and 
6 m broad, their price being to that of the foimct as 5 . 8, and the 
, ost ol labour being the same . 

37 - If 17 men bj woiiv.ng 8 hours a day made an excavation 
121 ft 6 m. long, 25 ft. 6 in biuad and 24 ft (jeep m 54 days, how 
many horns d«id> must 18 men woik duimg 51. days m older that 
they may make an e\cavilion whose length and breadth .tie 1 ft. 6 in. 
less and depth 1 ft 6 in gieatei than the pieccding one, supposing 
that 9 men of the lattei do as muc.li as 10 men of the former? 

38 . A c ontrac t is to be finished m 200 days and 50 men are 
put on to work at once ; at the end of “ths of this time, it is found 
that only ,th of the work is done* What extra numbei of men will 
be required to complete tlv' contrail in the given time; the last 
employed men to work 12 liout. pei day, whilst the first 50 men work, 
until the contract is finished, only 10 houis per day ? 

39 - If 38 men working 6 houis a day can do a piece of work 
m 12 days, find 111 what time 57 men working 8 his. a day can do a 
piece of work twice as great, supposing 2 men of the first set to do as 
much work in 1 hour, as 3 men of the second set can do in il hours. 

40 . A contractor agrees to execute a certain piece of work in¬ 
ti certain time. He emplo>s 55 nicn ^ho work 9 hrs. daily. When 
,*ths of the time is expired, he finds that only jths of the work is 
done. How many men must he employ during the remaining part 
of the time, working 11 hrs. daily, in order that he may fulfil bis 
contract ? 

41. If 5 pumps, each having a length of stroke of 3 feet, work¬ 
ing 15 hours a day for 5 days, empty the water out of a mine j what 
must be the length of stroke of each of 1 slumps which, workin^jo 
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hours a day for 12 days, would empty the same mine, the s rokes of 
the former set of pumps being performed 4 times as fast as those of 
the latter ? 

42 . If 10 men reap 4 acres of corn in 4 days, working 10 
hours a day, huw many tnen would be required to leap 21 ancs in 
12 days, working !'• horns*a day, supposing that a 1 paper who works 
10 hours a day does .fath part mote woik m an houi than one w ho 
works 12 hours .1 day? 

43- If 20 men can perform a piece of work m 12 days, how 
many men will perforin a piece of woik half as large again in a fifth 
part of the time, if they work the same number of hours per day, 
supposing that 1 of the second set ran do as mui li work 111 an hour 
as 3 of the 'first set ? 

44 . If it retinue 4199 bricks, truh 9 in long, 4 in. wide and 
3 in. thick to build a certain wall ; how many will be wanted to build 
a wall of double the length, half the height, ami half the thickness, 
ifea£h brick being <jj 111. long, 4I in wide and 3I in thick ? 

45 A town is gainsoned with 10000 tioops and has piovisions 
sufficient for that number for 6 months, allow mg a ration of 3I lbs 
daily to each man How* many must 1 m sent away so that by giving 
^ lb. less to each man, the prousion may last for 8 months ? 

46 A boat is propelled by 8 oars whi< h take 10 strokes pci 
minute, and it goes at the rate of 9 mile■> an hour Find the 1 ale 
of a boat propelled by (> oais which take 8 strokes per minute, when 
5 strokes of eat h man in the latter boat are equivalent to 6 strokes 
of each man m the formei 

47 . If a pci son drink 5 do/cn bottles of wine in 3 months when 
the wine is /fa 2 a bottle, how many bottles of wine 111a) lu drink 
in 3 months, without increasing the expense, when the pi ice is 
Rs. 2. 8a . a bottle ? 

4 a If a wall 66o yds. long, 10 ft high and 221 in. thick, be 
built by 27 men in 31 J days of 11 hours each, in how many days 
of 12 hours each could 60 men build a wall 12 ft. high and 2} ft. 
thick round a park 4^ miles in cutumference ? 

/ , 49 If it cost Rs 118 2a . to supply n family of 12 persons for 
kpweeks, when rice is at /fa.7. 8 a per maund, how much will it cost 
to supply a family of 18 persons for 7 weeks, when rice is at /fa. 10 
per* maund ? 

50 . If a family of 9 people in Calcutta spend ./fa. 16380 in a 
year, what must be the expenses of a family of 8 people to live m 
Jessore m the same style for 7 months, the pi ices there being * of 
what they are in Calcutta ? 

51 . A farmer engages 30 men and 45 women to cut down his 
crop in 20 days of 12 hours each; but after 12 days' reaping, he 
wisip&s the remainder of crop to be cut down in 4 days of 10 
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hours each ; how many additional men must he employ, supposing 
2 men to do as much work as 3 women ; 

52 . If 8 s. 2 d woith of bread be consumed in 7 days, by a 
family consisting of 6 adults and 5 < hildten, when the price of the 
quartet 11 loaf is y\d ; how mam adults, al<)ng with 3 children, will 
consume 12 s. yd worth of biearl m 15 days, when the price of the 
quaitern loaf is 8 J /7 ; supposing that 3 children consume as much 
pei day as 2 adults ? 

53 If /tV.50 is sufficient 1o maintain 8 coolies for a fortnight, 
when nee is 2 \ seeis for 6 a ; how r iiuuh will be required to maintain 
6 coolies foi 25 days, when me is 2 maunds for l\s 7 ? 

54 If 5 steam engines of qhoi-e power in 3 w'eeks (when cm-^ 
ployed 3 days in the week and 10horns a day) laise through a ceitam 
altitude 25 three-bushel sa hs of wheat, weighing 60 lbs. a bushel ; in 
what time will 9 engines of 8 lmis< pow'er * when employed 5 days m 
the week and 9 liouis a day) raise tlnough 15 times the former 
altitude, 75 two-bushel sacks of wheat, weighing (>3 lbs a bushel ? 

55 A canal, which wa-> 14*, miles hmg, 21 yds wide and 19!ft. 

deep, w T as dug by 1200 men m 8 months What was the depth ol * 
another canal, which was dug by 1500 men in a yeai, it being ^ 
17] miles long and 72 ft. wide, lemembeiing th.it the time employed 
for completing a mile of the second canal, with a given number of 
men, was (owing to giv atei diffu ulties in cutting the rock) to the 
time employed over a mile of the fust a> 1 } 8 •* 

V THE RULE OF PROPORTION. 

493. As has been observe 1 ! 1 , in Til© Rule of Three of which 
this is only anothei name, we have heic thue quantities either simple 
or compound given, to line! a fouitk wlm h shall complete the propor¬ 
tion ; and tins is a f'luthpi opoitwnal to the three quantities proposed. 

494. Assuming as an A.xiom , that effects have the same 
relation or ratio to each other as the causes wii .h pioduce them 
under the same circumstances, it is evident that m any two cases of 
the same kind vve shall have the following piopoition — 

First Cause : Second Cause :: First Effect: Second Effect; 
and then, what was said in Articles 47 2 and 473 will, enable us to 
find any one term if the thiee others be supposed to be given. 

495. To avoid the trouble of writing the name of the required 
term or quantity at length, vve shall always denote it by the simple 
symbol x which must be treated in the same way as any othei 
number ; and it may occupy any place in tlie pioportion either by 
itself or as a factor either integral or fraitwnal with given numbers, 
ns in the following Examples. 

■Ex. 1. If 5 men can mow 12 acres of grass in a certain time j 
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how many acres will 16 men be able to mow in the same or an equal 
time ? 

^ Clt ’ (Amen } ,ire ti rst **nd second j Causes 

12 au< s j ^ t j je f, rsl an( j scc(mc i j” Effects . 
x acres ) ( M 

whence, \vc h.iu* the following proportion .— 

5 men : 16 men : 12 ac. ■ x ac , 

and theiafore by the Articles just leferred to, we find 

5 x r= to x r2= 192 , 

whence x= 1 | 'ac. = 38,10 1 10. 24 ]>o . Am 

Ex. 2. If 8 o/. of bread be sold foi 6 d when wheat is at ^15 a 
load ; what should be the pnc«* of whe.it when 12 0/ aie sold for 4 d ? 

If I the prue of a load of wheat be ; emulated by, so as to be 
proportional to, the price of an oun< e of bread, since*, 

in the formei case the price of 1 o/. = {,</ = *(/. } 
and in the latter the price of 1 cm. = Iff — \d., 
we must ha\e the following ptoportion 
sd. .ff : £\$ £r ; 

whence r = (j-X)5) *- j'— £*$ = £(/ 13.1. 4 d, wduch is the reqd. price. 

These Examples, the 1 auses in which are simple terms being 
dependent v pon only on>’ magnitude, aie instances of what is called 
Direct Proportion, because the effect is greater or less in the 
same proportion as the cause w greater ox less. 

Ex. 3. If 10 men ran perform a piece ef work m 12 days , 
how many days will it lake 8 men to do the same ? 

Here, the causes wall evidently be to eaeli other as 10x12 to 
x.r ; and tlv* effects are the same, and may therefore be represented 
by 1, or any other symbol . 1 

whence, iox 12 . 8 x.r *. 1 : r ; 

therefore 8xjr=ioxi2=i20, and.r = 120 -r- 8 = day s. An 1. 

Ex. 4. How much m length, that is 3 ft. 9 in. broad, will be 
equal to what is 37 ft. 9 in. long and 7 ft. 6 in. broad ? 

Here, the first cause=45 in x.r in. ; the second cause = 90 in. x 
453 in. ; and the effects are to be equal : 

therefore 45 x.r : 90x453 : 1 : 1 ; whence 45 x.r=*90X453, 
and ^=(c;oX453)+45=9o6 in.^^jfbjfijn^ Ans. 

In these two Examples, the entire causes arc compound quantities 
depending upon two subordinate causes ; and because the effect 
is the same, each suboroipate cause is le ss or gre ater according a s 
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the other js greater or h\s r, constituting what is called Inverse 
Proportion - * 

Kx. 5. If a person tan perforin a journey of 100 miles in 
12 days of 8 houis each ; how l.u will he be able to travel in 15 days 
of 9 hours each 5 

Here, 12x8 anti 15 xq are the causes, and the distances 
travelled loo and 1 are the etfects , whence 

12x8 15x9 100 x ; 


and x = 


‘5 


XQ X IOO 

12x8 


— 140,; miles. 


A ns 


Ex 6 If 60 maunds of torn feed 6 hoi ses foi todays; in 
how many da>s will 15 how ■> consume 75 maunds ' 

The cause'- me 6x50 and 15 x.i, and the effects are 60 and 
7 5 maunds thetefore 

Ox50 15 xx 60 ■ 7 01 2 x 10 x 4.5; 

, 2 x 10 x 115 . A 

whente, .r=* =25 days. An\ 

4 

In the former of these Lsamples, the distances tiavellcd are in 
the tompound ratio of the numbeis of tlays and then lengths ; and 
in the latter, the numbeis of maunds have tilt same ratio as that 
which is compounded of the numbeis of I101 sc^*and cla^s. 


Ex. 7. If 25 labouieis can dig a trench 220 yards long - , 3 ft. 
4 m wide and 2 ft 0 in deep, in 32 clays of 9 houis each how many 
would it require to dig a lunch half a mile long, 2 ft 4 in deep and 
3 ft 0 111 wucle, in 3O days of 8 hours each ? 

First c ause — 25 x 32 x 9 1 being the pioclucts of the subordinate 

Second cause = .1x36x8) causes , 

First effect =220 x V x | the mixed quantities bciug reduced to 

Second effect — 880 x x j fra< tions of 1 yaid. 

Hence, we have the following pioportion 

25 x 32 x 9 • .r x 3O x 8 . 220 x V x l 88o x " x ; : 
or, 25 ji 1x10x5 4x7x7; 

whenc e, x =— 7 = 98 labout ors. Arts. 

1x10x5 — 

These Examples, the causes and effects being simple and com¬ 
pound quantities consisting of their iespccti\e subordinate Partial 
causes and effects, are instance's of Co mpo und Proporti on in its 
fullest meaning. 

Ex. S. If 10 excavators can dig 12 loads of earth in 16 hours, 
whilst 12 others can dig 9 loads in 15 hours ; find the tune in which 
they w ill jointly dig 108 loads. 

Since, the ratio tox 16 : 12 x 15 is not equal to the ratio 12 : 9, 
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* 

it follows that the individuals of the two sets do not work at the 
same rate ; but the rate of one of the first set being represented by 

12 *5 (J 

-; *= that of one of the second set will be equal to — ■■■ = T \, , 

lox 16 40’ M T2 x 15 

whence, {ioxjbrMzx jY,} X the lequiied tune= 108 ; 
or ( 4 + }) of the icquired time — 108 houis ; 
that is, the lequired time= of 108 hrs. = 8o lirs. Ans 

496 In practice, when the partial causes and effects consist 
of compound quantities, it is most convenient to exptess them b\ 
vulgar fractions 01 decimals ; and when the entire causes and eifects 
are compound quantities, to pioceed asm Set turns ] II and IV. fall 
the Examples of which are instances of this Kule) shoitcimig the 
operation as much as possible by means of Aiticle 474. 

Examples CXLVII1 

I If when malt costs Uyt a quarter the price of a quart of ale 
be 4-l</, what should its price be when malt is at 66a Orf per quarter 

2 . If a person can perform a journey 111 24 days of 10 \ houis 
each , what time will it take him to do the same when the days aie 
I2 4 hours long ? 

3 . If the expenses of 7 poisons for 3 months amount to A\r735 ; 
what will be the evpencbfuie of 10 persons for 12 months at the 
same rate ? 

4 If 10 horses consume 7 mds. 20 sr. of oats in 7 days ; in 
what time will 28 hoises consume 30 maunds at the same rate ? 

5 If 10 inen te.ip 20 acres of corn 111 4 days ; liow many men 
can reap 70 acres in 10 days, at the same idle of lahom ? 

6 . If 7 lbs. of sugar be sold for 4 s St/, when the cost of a 
cwt is £3. 7s. 8 d. ; what should be the cost of a cwt. when 11 lbs. is 
sold for 7 s 1 \ct. ? 

7 If the 4 a. loaf weighs 1 lb. n oz. 12 chs. when wheat is 
at Rs.$. 12a. per maund, what ought tlic 6a loaf to weigh when 
wheal is at A’j.2. io<i. per maund ? 

8 If 21 maunds be earned 40 miles for Rs.$. 13 a. t\p., how 
far .ought 7 maunds to be earned for Rs. 8. 7a. 4 p. ? 

9 . If 6664 men consume 357 maunds of wheat in 57 days, 
how many maunds of wheat will 1596 men consume m T19 days ? 

10 - If the carriage of 13 cwt. 2 qrs. 19 lbs. for 35 miles come 
to Rs 48 12a. ; wdiat must be paid for the carriage of 41 cwt. 1 lb. 
for 49 miles ? 

II If 12 men can peiform a piece of w r ork in 20 days ; 
required the number of q^cn who could perform another piece of 
work four times as great .in a fifth part of the time. 
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12 . If with a capital of A’r roooo, a tradesman gam A\r 1000, 
n 7 months, m what time will he gain A*j0o 5, with a capital of 
A's 3850 ? 

13 If the 4 d. loaf weighs 335 ll>s. ,when wheat is 4/3V a 
budiel, what ought to be the put e ol wheat »per bushel, when 47 3 lbs. 
of biead cost 13 )s. ? 

14 If 7 men can build a wall 245 yds long, 8 ft. high and 
18 in tluck, in 35 d iys o* 12 horns each . w'hal length ol wvill, to ft. 
Ingli and 27 in thick, could 12 men build in 43 days of 10 hours each 

15 If 27 men can do a piece of work m 14 days, w01 king, 
1 >h>s a clay , how many horns a day must 2\. bojs work, in order 
to complete the same in 45 days, the vvoik of a boy being half that 
of a man 

16 It 4 artillery men can tire a gun 48 times and 5 men 
52 turn •> m an hour ; how' mm h more tune will be lccjunecl foi living 
:i2if) shots from 26 guns, when th ue aic 4 men to a gun than when 
there aie 5 men 

17 If 10 cannon whuh hie 3 lounds in 5 minutes, kill 27otrfen 
in 1 ] bouts ; how many cannon wdiuli fire 5 rounds m 6 minutes, will 
kill 500 men m 1 houi, at the 1 same late 1 ' 

18 If 120 nv‘ii in 3 il,i)s iif 12 houis e.’icli, can dig a trench 
yjjds long, 2 ft bioad and 4 ft deep, how many men would be 
equued to dig a trench 50 \ els long, 6 ft deep and 1 \ yds broad in 

9 <ln>s of 1 5 hours eac h ' 

19 It 6 men can re ip rsa-ie, m Relays of 14 hrs eac h and 

10 bo>s 1 an reap io, acics m 5 days of 9 his each, find tlie iatio 
of the w'o, k of a m in to that o‘ a buv , and determine what number 
-of ,u us 4 men and 7 boys tog< thei leap in a ekiy. 

20 If bec*r which is b.ewed with 3 bushels of milt to the 
barrel cost i? yf. per gallon, when malt is at 62c 8^. the quarter ; 
how much will beer coil pet gallon which is brewed with 5 bushels 
>f malt to the barrel, when a quaitu of malt con-' 50J. ;i 

21 A town is gairisoned with 50000 troops and has piovi.sions 
sufficient for that numbei for 3I months, allowing a 1 at ion of 3 lbs. 
daily <0 (Mill man ; how- man> must be sent away so that by giving 
an additional l lb. to tacli man the provisions may last 14 months,? 

22 . A wall 700 >cK long was to be built m 29 days. At the 
end of n dnjs 18 men had bud. 2 20 yds of it , how many additional 
men was it then noeessarj to engage to work at the same rate, in 
oicler that the wall mtghl be completed 111 the given time ? 

23 If 6 horses eat 3 tons of liav in 15 days, how long will it 
take 18 sheep to eat 5 ane. of grass, the \01auty of 2 horses being 
equal to that of 7 sheep ; and one acre producing 3 tons of grass, 
each ton being as satisfying as 1* tons of hay ? 
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24 . If 5 men, 4 women, and 7 hoys t an complete a piece of 

work in 60 days, how long will 9 men, 15 women and 18 hoys take to 
complete a piece of work 5 times as gieal , the parts done by each 
man. woman, and boy lespcctn eiy, in the same time, being as the 
numbers 3, 2, 1 ? J 

25 . If 4 men and 2 boys can paper a 100m 23 ft. long, 19 broad 
and 16 high, with paper 2 ft. 8111. wide, 111 7 days, working i2houis 
a day ; in how many days of 9 hours each < an 4111011 and 4 boys 
paper 3 rooms, each 32 ft long, 27 hioad and 15 high, with papei 
3 ft. broad ; a boy’s working being 25 per < cut. of a man’s ? 

•k « - —-- 


CHAPTER XII. 


Miscellaneous Propositions. 


497 . Percentage The teim per centum 01 per cent 
means /or a hundred. 

If a man has 75 sheep and if 3 of (hem arc lost, wc say that 
4 per cent, of the man’s sheep arc lost ; meaning theieby that if the 
man had possessed 100 sheep, 4 would have hem lost according to 
this rate of loss. The is called the rate per cent. 

The s ymbol /' o r p. c is used as an abbicviation for the words 
per cent. 

498 . It is not usual to calculate gam, loss, increase, decrease 
&c., at so much per unit, but at so mu< h per cent, or pci 100 
units, whatever the unit may be. When, liowevei, the rate per unit 
oi, more briefly, the rate is known, it is obvious that the rate per 
cent, is found by multiplying the rate per unit b) 100. It is worth 

noting that 5 per cent — of the whole, y\ per cent.= /T of the 

I OO 

whole, 8 per cent. -■= 1 of the whole, whatever may be the whole 
or whatever may be the equal units constituting the whole ; and so on 
with other percentages 


Ex. 1. Find how much percent. 15 is of 96, (i.e.) find what 
number bears the same ratio to 100, that 15 bears to 96. 

96 : 100 :: 15 : rate per cent. ; 

. * . 100x15 , 

. , rate per cent.=«—— 15-625. A ns. 


Ex. 2. What rate per cent, does the fraction Vo denote ? 

Rate per cent •= x 100= 's l=ss ^ 3 b Arts. 

Ex. j. The number of boys in a school increases in a certain 
period from 125 to 180 ; *what is the increase per cent. ? 
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On 125 the increase is (180— 125) or 55 ; 

125 . ioo :* 55 increase pci cent. ; 

. 4 55x100 . 

. . increase per cent = —-= 44 A ns. 

125 » •** 

Ev. 4. The population of a town increased 8 per cent, from 
1875 to 1885, and its population in the latter year was 9720 , find its 
population in 1875 

Every ioo men in 1875 increased to 108 men m 1885 ; 

108 : 9720 100 pop in 1875 > 

. 0 100x9720 . . 

, , pop in 1875*= —Yog—— 9000. Am. 

Ex j. Of the gross profits of a Railway Company m a certain 
year 41 per cent, are spent to pay the working expenses, 56 per cent, 
aie paid to the shareholders, and the remainder Rs 150000 is teserved. 
Find the total profits. 

100 -(41 +56) or 3 per cent, is reseived ; 

Rs 3 ; Rs. 150000 Rs. 100 . total profits ; 

/. total profits Rs. 5000000. A ns 

Ex. 6. A house depreciates in value each year at the rate of 
10 per cent, of its value at the beginning of the year, and its value 
at the end of 3 years is Rs 14580 What was its original value ? 

At the end of each yeai the value of the house is T u ^ or of 
what it was at the beginning of the year ; 

its value at the end of 1st year - ft of its original value 
its value at the end of 2nd year - rij of V’<r of its original value, and 
us value at the end of 3rd year = fo of f„ of -?$ of its original value 

= T Vo*o °f ,ts > original value, 

tVitj of its original value = Rs 14580 ; 

„ 14580x1000 „ . 

its original value — Rs. -——-== Rs 20000. Ans. 


1 . 

(1) 12 


Examples CXLIX. 

What fractions are denoted by the following rates per cent. ? 


T* 


(2) 15 * ( 3 ) 

2 . Find the values of : 
(1) 6 per cent, of 360. 

(3) *8% of 325 mds. 

( 5 ) 75 % of 250 hi. to kat. 

( 7 ) 62^% of Rs.720. 10 a. 


■} 

»* 


(4) 76j. (5) 130. (6) i6|. 


(2) 7 t P* 0. of Rs.240. 

(4) 4 % of Rs. 13675- 

(6) 9J p. c. o& 1800 yds. 

(8) 50 per cent.'of 4hrs. 25 min.ffSe^ 
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3 Wh it peicentire is 

(ij 7 of 24I ? 2) 37 of 75 •* ( j) 23 of 256 ? 

^4; 43} of 163 -* (0 of 7 21 *75 ? (6) 57 men of foo men ? 

{/) k \ 7b2 ■> ol /v v 760 3 « 90 848 of boi 6 ? 

9 ) £34 17 ' 9 ^ oi ^7 ? 

4 Wh it 1 itc s pci tint do the iollm mg fi ictions denote 

(1) s (-) (>'* 4’ U) 1} 31 5 i > 

5 I lu popnl ttion of 1 ut\ men isni ftom 15635 to 18762 m 
five >eus , whit w is the 1 itc pet cent oi the inucisc ^ 

6 Ihc popnl itionot tulli^e dtci< ised in iccituntimc ftom 
191O to 1437 , find the 1 it< ])< 1 cent of chi c isc 

7 Ihc popul ition of \oil in iboi w is 404 >3 and if men ised 
8 32 pei cent bclwci 1 ibf 1 mcl 1871 find the popul ition in 1871 

8 Ihc ])opul ition of 1 < iIn dccic istcl 3311 pti cent between 
1861 end 1871 in 1 ^61 it w is 113387 , find whit it w is in 1871 

9 Ihc pjpulition of 1 c itun count]\ incit ised 5 pci cent 
fiom 1875 to ibojj, ind if pojHil ition 111 the J ittc 1 u w is 40841010 , 
hnil its population 111 18*73 

* 10 I lie popul ition of 1 to\n muciscd 35 pei cent between 

1851 mcl 1861, md 191x1 cent between 1S61 md 18/1 , the popula 

tici in 1871 w is mid the popul 111011 in 1831 

«* 

11 A 1 irmci lu 100 bi^li is of 1 md to each of his sons 
Aftei thite >custh< eldest lost 50 pci tint mil the second me 11 ised 
as much , wh it pi 1 t nt w 1 the eldest on s 1 md now of th it of the 
sc eon el ? 

12 \ mm tool fiom 1 bmk As t whuh was 13j pei cent 
of what he had depos ted how nun li th 11 inn lined * 

13 A rr m spends 1 of h s moni\, mil then 5 pei unt of 
whit iemain> , wh it pi iei nt i^t of his montj Ins he left ? 

14 Of what numbei is 57 men, 9 1 pet cent ? 

15 A lc^imcnt winch lost in in eng igi ment 31) pei tent of 
its me n, h id 440 nK n It ft , how m my had it at first ? 

• 16 ihe population of 1 ceitim ull i ft t is 4059, which is 12.} 

pci cent moi( than it was 5 >cais ago , what w?s it then * 

17 \ H14I1 School has 4 clissts 1 hue ait 20 pei cent of the 

whole numbet in the fiist cliss *>6 per cent in the second, 29 per 

cent in the th rd, and the icmaining 150 aie m the fourth class 
> md the nuinbf 1 of boys in cat h class 

18 Xichunede’s distovcicd tint the ciown made foi king 

Hjeio consisted of goldtand sihei m the latio of 2 1 , how much 

per cent w is gold and how much per cent silvei ? 
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19 . A bought goods to the value of Bs 3457 Sa. and sold them 
to B at a gain of 15 per cent, on his outlay, and B sold them to 
C at a loss of 15 per cent on his outlay; how much did Cgive 
for them ? 

20 . A man’s capital increased 20 percent every y ear ; at the 
end of 4 years it was Bs 5184 , what was his capital at first ? 

21 A house depreciates in value each year at the rate of 
to per cent of its value at the beginning of the year, and its value 
at the end of 3 years is /vj. 10035 , find its onginal value. 

22 . After spending 50 per cent of his m< ome and then 20 per* 
cent, of the remainder, a man lias Bs 600 left , find his incorpe. 

23 . A person lays out Bs 4800 and Br 3600 respectively in two 
different speculations, in the first he loses 10 per c ent., and m the 
second he gains 15 per cent Kind his gum 01 loss per cent, on the 
sum invested 

24 . A peison loses in his first year 10 per cent, of his capital, 
but in the next year he gains 20 pei cent of what he had at the 
end of the first yeai, and hts capital is now Bs 1440 moie than it was 
at first , hnd his original capnai. 

25 . 90 per cent of the boy-i of a school pass in spelling, and 85 
per cent, m arithmetic, 150 pass m both subjects and no boy fails 
m both How many bays are there in the school ? 


499 . Average. The average or mean value of two or 
more numbers is found by adding the numbcis together and dividing 
the sum by the number of those given numbers 

Hence, the sum of a numbei of given numbers is their average 
value multiplied by the number of them 

Ex. 1. Find the average of 14, 26, y, 18, 13, 24, 27 aiu^39. 

Here, the sum of the numbei s^= 170 ; and as the number of the 
given numbeis is 8, we get the aveiage as 170 — 8 01 21 25. Ans. 

Ex. 2. The average age of a school of 750 boys is 15*4 years ; 
50 boys leave, thereby diminishing the average age of the school to 
153; hod the average age of those who leave. . 

The sum of the ages of the 75 ° boys— 75 ° x J 5’4 or H 55 ° years. 

The sum of the ages of the remaining (750—50) or 700 boys 
— 700 x 15 *3 or 1071 o years. 

the sum of the ages of the 50 boys who leave is (11550 
- 107 10) or 840 years. 

the average age reqcl.= (840 —50) or*i6'8 years. Ans . 


27 
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Examples CL. 

1 . Find the average value of the following numbers :— 

(i) n, 15, 74, 23, ft and 31. (-*) iftou, 276, 974, o, 236, 845 and 1239. 
(3) 9u 12^, 14, o, 28^ and 19. (4) 5-063,7-00285, 12, 87396and 5*69352. 

( 5 ) * 5 -t, 3 ^t, I 7 L o, 10$, 74 i, and 33 

(6) 12-48, 21, 775, '°34, 3* *25, o, 24*5 and 12-35. 

2 . At a competitive examination there were 7 candidates of the 
age of 19,12 of 18, 4 of 22, 9 of 20, and 15 of 17. Find the average age. 

3 . On Sunday I spent no money, on Monday /fy.43. I4<*., on 
Tuesday /is. 51. I2<*. 8 /, on Wednesday Fs 46. 14a. 6 /, on Thursday 
Us . 52. Ha., on Friday /is 32. 15*2. 6/b, on Saturday A'j. 26. 4^. ; find 
my a\erage daily expenditure during the week. 

4 . The weights of a boat’s crew are rospcctnely 9 st 5 lbs., 
10 st., 10 st. 5 lbs., 11 st. 1 lb., 12 st, ir st. 6 lbs, 11 st. 4 lbs. and 
10 st. 7 lbs ; what is the average weight of the crew ? If the 
avciage weight of the crew be diminished by 2 lbs., when the weight 
of the coxswain is included, find the weight of the coxswain. 

5 The population of five parishes being 1236, 452, 364, 516 
and 3430 respectively, find what the population of a sixth parish 
must be, in order that the average population of the six may 
be 12565. 

6 . The populations of three towns in the year 1881 were 
21326, 42324, and 6700 ; and m the year 1891 it was found that the 
first two had increased 12 and 10 per cent, respectively, and the last 
had decreased 18 per cent. ; find the average population of the 
three towns in the year 1891, 

7 . In a school, 17 children average ft years ; 26, 7] years , 
35, 9^ years ; 20, 10 years ; and 8, 12} years. Find the average age 
of all the children. 

a i|j 3 e average age of 27 men is 57 years ; that of the first 
eleven 1 $ 53 years, and that of the last eight 59 1 years. Find the 
average age of the rest. 

9 . The average of 21 results is 61, that of the first eight being 
64, and of the next eleven 59. Required the average of the last two. 

- 10 . The average age of a school of 200 boys is 14-75 years; 

what will be the average age, if 10 new boys come whose average 
age is 12-3 years ? 

11 . The average weight of 8 men is increased by 2 lbs,, when 
one of them who weighs 12 stones is replaced by a fresh man ; what 
is the weight of the new man ? 

12 . The average temperature for Monday, Tuesday and 
Wednesday was 53 0 ; f the average for Monday, Wednesday and 
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Thursday was 56°, that .for Thursday being 6o° ; what was the 
temperature on 'Tuesday ? 

13 The average salary of A, B and C is Rs .40 per month. 

That of/?, C and D is A\r.5o per month, and D's salary is AV.60. 
What is the salary of A ? J 

14 The average of 25 results is 18 ; that of the first 12 being 
14, and that of the last 12 being 17. Find the 13th result. 

15 In a class there art 40 boys, and their average age is 
15 years. One boy, however, aged 18, leaves the school, and another 
joins, and then the average age of the class is 14-875. Find the age 
of the new boy. 

16 . The average of ten lesults was 17J ; that of the first three 
was i0{, and of the next four i6| ; the eighth was 3 less than the 
ninth, and 4 less than the tenth. What was the last result ? 


500. Profit and Loss. All questions which relate to gain 
or loss m mercantile transactions fall under the head of Profit 
and Loss. 

We have already given the student some idea of Gain or Loss 
(Sec Art. 181). Under the head of Profit and J.oss y we estimate a 
piofu or a loss not absolutely, but in relation to the cost price. 
Men of business adopt 100 as a standard cost price, and reduce 
the gam or loss on a paiticular tost price to the corresponding^ gain 
or loss on 100 ; that is, to a gain or loss of so much? per cent. 

Again, when the cost price is lepresented by 100, the selling 
price is represented by 100+gain per cent., or 100-loss per cent., 
at cording as a gain or loss has been made. 

501. But although questions in Profit and Loss can always be 
solved by the Rule of Three, yet it is often useful to remember that 
since a gain of 18 per cent, means a gam of 18 on 100, where too 
represents the cost price, it is a gain of Vrwi °f the cost price. And in 
like manner a loss of 12 per cent, means a loss of Voo of the cost price. 

Ex. 1. A house, bought for £4250, is sold at a profit of 12 per 
cent. ; how much was gained, and for what was the house sold ? 

Here, the selling price of ;£ioo goods is ^(100+12) or ,£112. 

£100 : £ 4250 •. ^112 : selling price ; 

selling price= £1 12 x 42-5 = £4760. \ Am 

Hence gain = *(4760-4250) = £$ i°. J 

Ex. 2. Goods were sold for Rs. 216, at a loss of 10 per cent, 
what did they cost ? 

Here, the selling price of Rs.\co goods is Rs.(ioo~ 10) or Rs. 90, 
,\ Rs. 90 : i?j.2i6 :: Rs. 100 : cost price ; 

cost price ** Rs. 1 00 x Vo-= A j. 240. • Ans. 
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Ex. j. A watch which costs Ah 40 was sold for Ah.49 ; find 
the gam per cent 

Here, gam on Ah 40 is Ah (49 — 40) or Ah 9 

Ah 40 . Ah 100 . Ah.9 gain per cent. ; 
gam per certt =- l + ” x Ah 9 = Ah 22 1 

1 buy a horse for Ah 120, what do I sell it at, to loss io l/ ; 
Here, the selling puce of Ah too goods is Ah (100- 10; or Ah 90 
Ah 100 Ah 120 .. Ah 90 selling price ; 
selling piice = \$ x Ah 90= Ah 108 A/n 


Ex 5. If I gam 5 pei cent by selling an article for Ah6 9 a, 
how much shall 1 gum or lose pei cent bv selling U fot Ah.6 ? 

Here, the selling puce ot Ah 100 goods is Ah , 100+5) 01 Ah 105 
Ah 105 Ah6/ n Ah 100 cost price ; 

. . cost price—Ah. - — =Ah = Ah6L 

1 105x16 4 1 

Hence, loss on e\eiy Ah 6} is Ah (6 { — 6) — Ah {■ 

/, Ah 6} . Ah. ioo AV ! loss pei cent ; 


I OO X JL 

r the loss per cent = Ah •—-—- = Ah 4 Ans 
f . 4x25 L 

Ex 6. A merchant buys 4000 mds of me, one-fifth of which 
he sells at a gam of 5p c, one-fourth at again of 10 p c, one-hall 
at a gain of 12 p c, and the icmamdo at a gam of 16 p c If he 
had sold the whole at a gam of up c , he would have made Ah 728 
more. What was the cost of the 11ce per maund 

V of 4000 mds =8oo mds ; J of 4000 mds - 1000 mds ; 

-} of 4000 mds =2000 mds ; remamdei - 200 mds 
Gain on 800 mds at 5 >' — fX , of 800 aids, at to ft price ; and so on 
total actual gain = x ^ ll of 800 mils + of 1000 mds. + Voo of 

2000 mds. + T \ of 200 mds 
= 40 mds. + too mds. +240 mds. + 32 mds 
— 412 mds. at tost price 

If the whole be sold at a gain of j i‘/, the gam would be T y o °f 
4 4000 mds. at cost price —440 mds. at cost puce. 

difference of the two gains = (440 — 412) or 28 mds. at price, 

cost price of 28 mds. = Ah 728 ; 

,*, cost price of 1 md.=Ah.728-»-28 = Ah 26. Ans. 

Examples CLI. 


1 . If goods are bought at Rs 22. 14c? 8 p. per cwt. and sold at 
Es. 25. io«. 8 p. per cwt^ what is the gam per cent. ? 
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2 A pi mo is bought fot Ahbp 41 , wh it must it be sold for 

tint i 4 tin of 4 pi 1 mil irm Ik mule * 

3 It I p ly A s 12a b x foi 84 lbs of tci, m hat pine per lb 

mil t 1 '.ill it it to 1111 15 pn unt * , 

4 A I10 < a is bought foi As 312 mi ind sold it a loss of 

12 pit cent , it \\ li it pi 11 e \v is lu sold? 

5 t loth is old fen 6t 1 V pi 1 i nil ltd loss of 12I pei cent , 
tind thi pi inn 1 ost 

6 Hi sellm h m utidi foi Re 1 14^ 1 puson gams 16 pet 

cut find the 1 on of the 11 tic K 

V 

7 hi si Hint, a noisi fit Ar/2_ 8 t,I 1 osc 15 pei cent , find 
thi i ost pm 1 of the hoi >1 

8 H) silhn., m lit le tot s 1 1 pit son loses 1; pti cent , 

it uh it pine must hi sill it to 1111 4 pi 1 ceul ? 

9 11 b\ itlhn r Mini it As/ x |it v,illonIlosc toper cent, 

it wit it pine must 1 si 11 it to , t n 1 •, ] 11 11 nt * 

10 Ih < »st of 1 3b ^ ill >n 1 k of Mine m s 1 s~> 50, md 8 

^ illoii it' lost by ltiki^i U Mint pnu pu h illon must the 

1 111 unfit 1 lx old to 11 ih/< 10 pt 1 tint on tin outl ly ? 

11 If 5 1 pit <int bi 11 <! b\ sillnt lnttn it Rs 52 121/ 

pti cwt, how muili pu <1 nt \ II1) ^ uniit by silhn*. it it loir per lb..? 

12 Uy silhn„ 1 hoi si f >1 / 11^ ' i 1 pi 1 son lost 5 pi 1 cent , 

vhit Mould hue been his ^11 >1 lo pu unt h ul he sold him fot 
Ajj32^ 41? 

13 If 1 ti ulisin m s 11 is p 10 f on in irtieli Mhich he sells 
foi ibs 3 mIi it is his g 1111 pi 1 u nt * 

14 \ ionti utoi bou^nl -3° S ^ 1C( P so ^ tlu m toi Ah 5322 
1411 S/> at 1 „.tin of TO® pu unt , win Mas the cost pine of eaih 
slu 1 p ? 

15 If by selling an 11 1 Ii foi Ah 2 ia<7, lg ’ n H of my outlay, 
whit should I t.am pei eent h scllm„ it foi as 3 4 ix ? 

16 \ stationu sold quills it in a thorn md, dealing £ of 

thi mom y , what would lu 1 li tr pet cent, by selling them at 13$ oa 
1 thous mil ? , 

1 ? B/ selhn, goods fm Aftoo, I lost 1 of their eost ; for 
wlut should I hue sold them to -,ain 0 of then cost 

18 A puson, ha\in„ bought goo Is for 400, sells half of 
them it a gam of 5 pet e< ut , foi how much must he sell the rematn- 
dei so as to gam 20 pei tent on the whole ? 

19 I bought 100 articles fot Rs 4 4 ^ ™d sold them so as 

to gam 1 of the selling piue, hnd the selling puce and the gam 
pel cent- 
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20 . A draper bought 3672 yards of linen at Re. 1. 9 a. 4/. per 
yard. He sells of it at AV.i. I2<*. pei 5aid, and £of the remainder 
a^ Re. I. 15a. 4 p. ; at what price per yard must he sell the lest to gain 
(Mi the whole i2\ per cent. ? 

21 . A tradesman's puces are 20 per cent, above cost price ; 
if he allows a customei 12^ per cent, on his bill, what profit per cent, 
does he make ? 

22 . A merchant sells to a retailer at 40 per cent, profit; but 
the latter failing, the former receives only 4 a. in the lupee ; find his 
gain or loss per cent. 

23 . *By selling tea at Rs. 2. 10 a. %p. per ft>. a gi ocer clears £ of 
his oultay ; if he raises the price to /??.3. 1 a. 4f>., what does he clear 
per cent. ? 

24 . Bought eggs at 10 a pei score ; how many may be sold foi 
JRp.i, 2 a. so as to gam 12^ per cent. ? 

r 25 . If a trader uses a light weight of 13^ lbs. instead of a stone, 
how much per cent, docs he gam fraudulently ? 

26 . A person sold 55 yards of silk for Rs.2^7. 13a., thereby 
gaining the cost of 13? yards ; find the prime cost and the gam pei 

cent. 

p 27 . A person sold 20 hoises for /?r 1750 thereby losing the 
cost of 6 horses ; find the prime c ost of the horses, and the loss pei 
icrft. 

#' 2a If oranges are bought at 20 for a half-rupee, how many 
Should be sold for Rs.14 to gam 40 per cent. ? 

29 . A grocerT 5 uys 1 cwt. of tea at 4s. 2d. per lb. and mixes it 
with tea at 2 s. 11 d. per fb. ; how much of the latter must he add to 
the former that by selling the mixtuie at 3 s. 8d. per ft>. he may gain 
20 per cent, on his outlay ? 

30 . A person sold 72 yards of cloth for Rs.87, his profit being 
the cost of 11'52 yards ; how much did he gam per cent. ? 

31 . A grocer buys coffee at the rate of Rs .85 per cwt. and 
chicory at Rs.2$ per cwt. and mixes them in the proportion of 5 parts 
chicory to 7 parts coffee ; at what rate per fb. must he sell the mixture 
so as to gain 16$ per cent, on his outlay ? 

32 . A watch is bought for 25 guineas ; at what price must it be 
sold to secure a clear profit of 30 per cent, after allowing a discount 
of 2$ per cent, to the purchaser ? 

33 . How much tea at Re. 1. $ a - P er must be mixed with 
aewt. 47 lbs. at AV.i. 6a. per lb., so that by selling the mixture at 
Me.i. &*. per ft)., 10 per cent, may be gained ? 

" 94 . Rs. 61, 4 a. wjfcs spent in buying apples at Re. 1. 7a. 4p. a 
above. When they came to be sold part of them were worthless, 
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but the rest, on being sold at a profit of 30 per cent, realized fts.68. 
4 a. ; how many scores were there of woithless ones ? 

35 . A merchant buys 1260 mds. of rice, one-fifth of which he 
sells at a gam of 5 per cent, one-thud at gam of 8 per cent, and 
the remainder at a gain of 12 per cent. ; if he had sold the whole 
at a gam of 10 per cent, he would have obtained /fa.28. 14a. more ; 
what was the prime cost per maund ? 

36 . A merchant buys 3150 yards of cloth. He sells ^ of it 
at a gain of 6 per cent., ^ at a gam of 8 per cent., 4 at a gain of 12 
per cent, and the remainder at a loss of 3 per cent. Had he sold 
the whole at a gain of 5 per cent, he would have received /fa. 120. 
12^-Tnore than he did ; what was the prime cost of 1 yard ? 

37 . A grocer had 150 lbs of tea, of which he sold 50 tbs. at 
fts.4. 8 a. per lb., and found that he was thereby gaining 7} per cent. 
At what rate must he sell the remaining 100 lbs. so as to clear 
10 per cent, upon the whole ? 

* 38 . An article when sold at a profit of 7^ per cent, yields 
2 s. id. more than when it is sold at a loss of 12^ per cent. ; find its 
prime cost. 

39 . If 3 per cent, more be gamed by selling a horse for ^r.832. 
8 a. than by selling him (or /fa.8to, what was the original cost ? 

40 . An article when sold at a piofitof 5 percent, yields 12a. 
more than when sold at a loss of 5 pei cent. ; find its prime cost. 

41 . A person by selling an ai tide, which costs fts. 140 per cwt., at 
Re. 1. 6 a. 6p. per lb., makes 5 per < cnt. more profit than he would do if 
he sold the whole for /fa. 5 5 7. 10a. 6 p. ; what was the quantity sold ? 

^ 42 . A person sells an article at 5 per cent, profit ; if he had 
bought it at 5 per cent, less, and sold it for 84. less, he would have 
gained 10 per cent. ; what was the cost price of the article ? 

43 . An article passes successively through the hands of three 
dealers, each of whom in selling adds as his profit 10 per cent, of 
the price at which he bought it; if the third dealer sells the article 
for /fa.332. 12a., what did the first dealer pay for it ? 

' 44 . The cost of freight and insurance on a certain quantity 
of goods was 15 per cent, and that of duty 10 per cent, on ,the 
original outlay : the goods were sold at a loss of 5 per cent*, but if 
they had brought fts.30 more there would have been a gain of 1 pet 
cent. ; find how much they cost. 

45 . A man sells a horse, at a loss, for 40 guineas j had he 
sold it for 50 guineas his gam would have been of his former loss j 
find }he cost price. * 

*.46. A man having bought a quantity of goods fdaf /fa.isoo, 
sells i at a loss of 4 per cent.; by what increase per cent, must he 
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raise that selling price that by sblling the remainder at the increased 
rate he may gain 4 per cent, on the whole transaction ? 


503 . Division int6 Proportional Parts. A given quantity 
is said to be divided into Proportional Parts, when it is divided 
nto parts which have the same ratio to each other that certain given 
numbers have. 

503 . To divide a given quantity into parti which shall he pro¬ 
portional to certain given numbers. 

RULE* (1) Divide the given quantity by the sum of the given 
numbers expressing the 1 alios of the paits , multiply the quotient by 
each of these numbers, and the products will give the paits required. 
(Rule of Unitary Method) 

(11) The sum of the given parts any one of them . the 
given quantity to be divided . the conespouding part of it. (Rule 

of Proportion) 

This propoition must be repeated for each of the parts, or 
at all events for all but the last part, which may be found either 
by this proportion or by subtracting the sum of the values of the 
other parts from the g*vcn quantity to be divided 

Ex. 1. Divide Rs 837 among A , B and C, so that their shares 
may be as 5, 9 and 13 lespectively. 

(1) Here 5 + 9+13 = 27 ; A’j 837 -27=Es.^\ 

A\ share = Es.31 x 5 = Es 165, | 

B’s share = A*j.3I x 9 = A 's 27c;, Am 

and O s share = Rs 31 x 13 = A’j.403. j 

(ii) Here 5+9+13 = 27. 

27 : 5 A’j.837 . A\ share ; A\ slini e = Rs 165 “l 

27 : 9 AV.837 : B's share ; B's shaie = Rs 279 !- Ans 

27 : 13 '. A*.t. 837 . C’s share ; C s share = A\v. 403. J 

or, C’s share = Rs. 837 — Rs.( 1 65 + 279) =Rs 403. 

504 . If the given numbers are fractions we may follow the 
same method ; but it will be more convenient to fmd integral 
nuihbcrs pioportional to the given fractions, by multiplying each 
fraction by the L. c. m. of their denominators 

Ex. 2. Divide 3925 nuts among three persons A , B and C.\ so 
that their shares may be to each other in the ratio of V„ $ and f s . 

(i) Here, § + i + * - i ; 3925 + ii 5 = 3 °°°‘ 

A *s share=3000 x § = 2000,1 
B's share = 30^0 x j = 1125, 
and Cs share=jpoo x r \=8oo.J 


V Ans. 
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(ii) The J,. c m. of 3, 8 and 15 is 120 ; multiply each fraction 
by this ; then the shaics are in the ratios 80 45 32 

Now, 804 - 45+32 - 157 , and 39257157 = 25. 

.*. A’s> slmre = 25 x 80=2000 : B\ share = 25 *45=1125 ; 
and C’s sh«ite--= 25 x 32 = 800 

Ex 3 Divide Es 1050 among A, B, ( 7 and />, so that A’b share : 
ZPs share 2 3, B\ C s 4 5, and C\ J)\ 6 • 7. 

A’s shaie B ‘s = 2 3=16 24, 

B\ sliaie C\-4 5 = 24 30, 

C’s share //s = (> 7 30 35 ; 

A\ . B'b C\ />’s=i6 24 30 35. 

Hut 164-244-304-35= 105, and A's 1050— 105 = A\v. 10 ; 

A’ s -.hare— Es 10 x 16 A’s 1O0 ; B\ shaie = A’j ioX24 = A\j.24o;\ 

C’s shaie — Es 10 x 3o=A\t 300, J)\ sbaie = A\s iox 35 = A > $ 350. j 

Ex y. Divide Es 288 12 a among A , B and C, so that B’s 
shan* may be half as ninth again as A'\ and ( 7 s share one-third as 
much again ,'i-> both A\ and It s 

B\ share =j of A\ shaie, and A 's shaie 4-A’s share =y of 
A\ share, and ( 7 ’s share = \ of j of W’s shaie =%" of A\ share ; 

A 's share B\ C s=i ’ • 1 ‘— 6 9 20. 

Hut 64-9420=35 ; and Es 288 12a — 35— Es 8 4 a 

Tf’s shaie = A’v 8. 4^ x6 = A\s.J 9 oa , \ 

B\ sh;ne = A’s 8 4^ x 9= A’r 74 4^, J- /J//r. 
and C’s shaie = A\r 8 4a X20-AV165. J 

TTr. (iimpowder is toinpostd of nitie, thatto.d and sulphur 
in the proportion of 33, 7 and 5 flow many lb*-., of sulphur are 
there in 180 lbs. of powder? 

33 + 7 + 5 = 45 ; also 180 lbs —45 = 4 lbs 

quantity of sulphur = 4 lbs x 5 = 2olhs. Ans. 

Ex 6. A debt of AV2S 14^ is paid in aipecs, 8-anna pieces, 
and 2-anna pietes. How many coins of each kind were there, if 
the numbers were proportional icspectively to 3, 2, 1 ? . 

The values of the three gioups of coins (rupees, 8-anna pieces, 
and 2-anna pieces) with two-anna as unit, are as 3x8 • 2x4 : 1 xi 
or 24 : 8 : 1. 

Now 244-84-1 —33 ; and also Es. 28. 14#. -*-33= i 4 rt - 

Hence the groups of coins are woith 14a. x24, 14a. x8, and 
14a. x 1 or 336 a., 1 1 2a., and 14a. respectively. 

there are 336+16 or 21 rupees, rt2 + 8 or 14 eight-anna 
pieces, and 14-7-2 or 7 two-anna pieces. Ans. 9 
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Ex. 7. 600 coins consist of guineas, half-sovereigns and half- 
crowns j the values of the guineas, the half-sovereigns and half- 
crowns are as 14 : 8 : 3 ; find the number of guineas. 

Suppose the values t6 be all expressed in shillings. 

The numbers of guineas, half-sovereigns and half-crowns are as 
14 + 21 : 8-»-10 : 3 + 2}, or as § . $ ‘ 

Now § + ^ + 5=1; and 600-*-£-=225. 

the number of guineas=f x 22 5 = 1 go. A ns. 

< Examples CLII. 

1 . Divide :— 

(1) 1008 into three parts proportional to 2, 3, 4. 

(2) Rs 25000 into parts proportional to 2, 3, 7, 8. 

(3) /fr.84700 ... ... ... 4* \. 

U) jL 1064 ... ... ... 2, 2}, 2%. 

(5) 694 bi. 13 kat. 12 ch. ... ... 13, 17, 20. 

(6) Rsj 1. 10 a. 8/>. ... ... 10,24, 1, 4 , 

(7) 360 lbs. ... ... ... 3’3, 7» *5* 

(8) ^ 593 * 8j. — .2 3, 3*45, 5'629. 

2 . The proportions used in making English gunpowder are 
saltpetre 75 parts, sulphur 10 parts, charcoal 15 parts. How many 
seers of each material is required to manufacture 11 mds. 8 sr. of 
gunpowder ? 

3. In the alloy of which brass cannon are made, there are 
11 parts of tin to 100 of copper. Calculate the weight of tin in a 
piece weighing 33 mds. 12 sr. 

4 . Gunpowder is composed of nitre 33 parts, charcoal 7 parts 
and sulphur 5 parts. How many pounds of powder can be made 
with 30 lbs. of sulphur, and how much nitre is required ? 

5 . In England, gunpowder is made of 75 parts of nitre, 10 of 

sulphur and 15 of charcoal; in Fiance 77 parts of nitre, 9 of sulphur, 
and 14 of charcoal. If 14 maunds of each be mixed, what weight 
of nitre, sulphur and charcoal will there be in the compound ? 

• 6* Divide Rs. 26 between 5 men, 7 women and 14 boys, so 

that each woman may have 4 of each man’s share, and each hoy 4 of 
each woman’s share. 

7 . Divide /fr. 19089 among A, B and Q so that A’s share : 
iP&=3 : 5 > and Bs : C s»io : 11. 

8 . ^1630 is divided among A, B and C ; A’s share : B s 
share is as 4 : J, and B’s : C s as £ : & ; find the share of each. 

9 . Divide Rs. 147%. 8 a. among A, E, C and Z>, so that A’s 

share : i?’s=*3 : 8, 2?’s^ C , s«a4 : 9, and Cs 1 ; 4. 








MISCELLANEOUS PROPOSITIONS. 


427 


10 . A certain sum is divided among A , B and C\ so that A 
gets three times as much as /y, and B three times as much as C ; & s 
share is Rs. 100 ; what is the sum divided ? 

n An examiner wishes to mark tlnee questions in the propor¬ 
tion of the numbers 2, 3*2, 4 8 The sum oY the marks is to be 150. 
How must he distribute them ? 

12 Divide ^.390 among A , B and C, so that as often as A 
receives Rs. 3, B may receive Rs 4. and as often as B receives A’s.6, C 
may receive Rs. 9. 

13 . 6270 persons meet together, of whom the ^number of 

women . number of men : 1 8, boys women :: 2 : 9* and girls : 

boys 3 : 10 Find how many were there of eac h description. 

14 . A mixed metal consists of 87 parts silver and 13 parts 
copper ; what is the value of 29 lbs. 2 o/. Troy of this mixture, when 
pure silver is at 5J. 6 d per 0/ Tioy, and copper at u. per lb. Avoir. ? 

15 . Of 2180 mds, A' s share : B's share '2:3, B’s : jC s :: 4 : 
7, and Os : I )'s :: 5 4 11 ; find the share of each. 

16 . A person has £12. 4c in half-crowns, florins, and shillings} 
and the number of coins of each kind are respectively as the numbers 
7, 5 and 3 Find the number of 101ns of each kind. 

17 . A purse contains ^42 8.y. made up of pence, shillings, 
half-uowns, and sovereigns ; the half-crowns, pence, sovereigns and 
shillings are as the numbers 1, 2, 3 and 8 respectively ; find how many 
of each com are in the purse. 

18 . 310 coins consist of soveieigns, half-sovereigns and florins, 

whose values are as 5 3.2 Find the number of each. 

19 . Divide Rs .9510 among A , B, C and /?, so that £ of A’s share 
may be equal to ft of B s, and of B’s may be equal to ^ of Os and 
S of C's may be equal to d of 1 )' s. 

20. 378 coins consist of rupees, half-rupees and quarter-rupees,, 
whose values are as 13 . n . 7. Find the number of each. 


505 . When two or more men are partners in a common 
concern, they each contribute a certain sum of money called Jhe 
Capital, to carry on the business. 

Fellowship or Partnership is a method by which gains or 
losses are distributed among partners in any mercantile transaction, 
in proportion to the capital which each has contributed, 

506. Fellowship is either Simple or Compound. 

In Simple Fellowship , the sums of money put in try the several 
partners continue in the business for th ensame time ; ih Compound 
Fellowships for different periods of time. • /„ 
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507 . Simple Fellowship. In .Simple Fellowship, the gain 
or loss arising at the end of any given time is divided among the 
partners in proportion to the capital subscribed by each of them. 

Ex. A , B and C fcjrm a partnership ; A subscribes Ah. 1750, 
B 1 ih.2100 and C Ah 2650 At the end of 9 months they dissolve, 
and share the piofits amounting to Ah.422. 8« , vvliat will be the 
share of each ? 

Here, we have to divide Ah 422^ m the pi open lion of Rs. 1750, 
Ah.2100, and Rs 2650 , or in the propoition of the numbers 35, 42, 53. 

Now, 35+42 + 53 = 130 ; and Rs 422]- 130-- Ah V 

A' s shaie — Ah. V * 35 — Ah. 113 1 20. : j 
A”s shell e = Ah. 7 x 42 = Ah 1 30 8a , Ans. 
and C s shaic = Ah. V x 53= Ah 172 J\<r ' 

508 . Compound Fellowship In t ompound Fellowship, 
the gain 01 loss i*-. divided among the paitneis not onlv in fitopoitwn 
to the hipi/al subsc 1 died by each, blit also to the time for which it 
has been subscribed Hence, we obtain the following Rule — 

RtJLK. Reduce all the times into the same denomination, and 
multiply each mans stock by the tune of its < ontmuance, and then 
state thus — ‘ 

The sum of all the product*, each paituular product ' the 
whole quantity to be divided . the c01 responding share 

Ev. 1. A, B and Caic paitners ; A puLs in Ah 5000 for 7 months, 
B y?f 000 for 8 months, and C Ah 9000 for 9 months The profit is 
Rs. 4100 ; what is the share of each ? 

Rs .5000 x 7 ~ Ah.35000 ; Rs 6000 x 8 = Ah.48000 ; 

Ah. 9000 x 9 = Ah. 8 tooo. 

Also Rs 35000 + Ah 48000 + Rs 81000= Ah 104000. 

Ah. 164000 . Ah.35000 Ah4100 A 's share-= Ah.875 ; *| 

Ah. 164000 Ah 48000. Ah 4100 B's shaie--= Ah 1200 ; j Ans. 

Ah. 164000 . Ah.81000 Ah.4100 * C\ sliaic = Ah2025. J 

Ex. 2. There w'erc at a feast 20 men, 30 women, and 15 servants ; 
for every 10a. that a man paid, a woman paid 6 a. and a servant 2 a. ; 

the bill amounted to Ah.410 ; bow much did each mail, woman, and 

sei vant pay ? 

iocr. x 20= 20 on ; 6a. x 30= 180a. ; and 2a. x 15 = 30a. 

Alsc> 200a. +180a, + 30cr. =4ioa. 

4io«. . 200 a. :: Ah.410.20 men’s share—Ah.200 ; 

410a. : jSoa. :: Rs. 410.30 women’s share= Ah. 180 ; 

410 a. : 30a. :: /?jH4io : 15 servants’ share=Ah. 30. 

a man pays Rs.t b ; a woman Rs .6 ; and a servant Ah.2. Ans. 
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Ex. 3. A and B begin to tiade in partnership. A puts in ^400 
at first, and >£5<x> at the end of 2 months ; B puts in ^300 at first, 
and £6 00 at the end of 3 months The profit at the end of the year 
is ^470. How should this be divided i 

A\ equivalent capital = ^400 x iz + ^5clox io--^q8oo ; 

B\ .. £ 300 x 12 + ^600 x 9 = ^9000. 

Also ,£9800 4 -,£9000= ,£18800. 

£ 18800 * ,£9800 ,£470 A s share , A\ sh«ne = ^24S ; \ a„„ 

£ 18800 £yooo £470 H 's shaie , />’s share-=j£ 22 5- } y 

Examples CL1II. 

1 Three paitneis put into business the sums of Rs 300, Rs 400, 
anil Rs 500, and at the (ml of a certain time they gained 7 i\y, 6 oo ; 
find tin* shau of eai h 

2 I'hiee persons lonning a joint stock of A\f. 45000, gain by 
trading Rs 1 5000 , and of this their shau s aie A’r 7500, Rs 5000 and 
Rs 2500 , hud the poilion of ->tock contributed by cat h 

3 'Ihiee partners A. B and C invest Rs 2000, 7^3500, and 

Rs 4750 tm 6, 3 and 2 month > icspeitively , how should a profit of 
Rs 40 jo be divided among them , 

4 If *1 conti ibule Rs 0000 for 5 months, B Rs 5000 for 6 

months, C Rs 4000 foi 7] months and J) Rs 2500 foi 12 months, in 

the oimalion of a 101m stoi k , ilivuk apiofitof A’r.4760 cqudabl) 
among them 

j A is a w01 king, /> a sleeping paitner in a bookseller’s 
business 'Then capital amounts 10 ,£0400 , ofvvhuli ^2400 belongs 
to A , the ie->t to /? l'hiMi piofits, at the end of the liist yeai, 

amounted to £\()Oo +1 ns eives 10 per • ent ol the profits for 

minagmg the business. How ought the remaining part of the profits 
to be di\ lded ? 

6. Two traders A anil B form a paitnerslnp foi a yeai ; A 
conti ibutos A\y.5000 and at tin mil of 4 months he adds Rs 3000 ; 
B contributes Rs. 8000 but at the end of 9 months withdraws A’f25oo. 
At the end of the year a profit of Ah.4600 is to be divided ; how 
much should each pai tner get ’ r ‘ • 

7 A and B enter into paitnerslnp for three years • A contri¬ 
butes Rs. 5000, at the end of the first year he adds another 7^.5000, 
and at the end of the set ond year Rs 4500 ; B contributes Rs 8000, 
at the end of the first yeai and a half he adds Rs 5000, and six 
months before the partnership concludes he withdraws /fo.3500. 
Eight months after the commencement of the partnership C is 
admitted with Rs. 10000, which he leaves in till the end ; how should 
a profit of /fr.40135. 8 a. be divided among tne^partners ? 
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vjr 8. A, B and C rent a field for #5.7 10 : A pats in 12 oven 
'Mor 4 months, B 15 oxen for 3 months, and C 20 oxen for 6 months. 
How much of the rent should each pay ? 

9 . A , B and C are partners ; A’ s money has been in the 
business 3 months, and l?e claims of the gain ; #’s money has 
been in the business 9 mortis and C has had .£756 in the business 
4 months, and he claims half the gam how much money did A and 
B contribute to the capital ? 

10 . Four merchants A, B, C and D, trading with a capital of 
#5.238000, find after a certain time their respective shares increased 
by #5.265.^13/1. 4#., #5.372. 2 a. 8/$., #5.531. 10 a 8/>. and #5.638. 
How much did they respectively subscribe to the original capital 3 

11 . A and B enter into partnership with capitals as 4 : 5. At 
the end of 3 months they withdiaw lespectively j and ^ of their 
capitals. When the year closes they find their profit to be Rs 4364. 
12 a. ; how must it be divided between them ? 

12 . A and B rent a field for 21 guineas. A puts in 10 horses 

for months, 30 oxen for 2 months and 100 sheep for 3]- months ; 
B 40 horses for 2^ months, 50 oxen for ij months and 115 sheep for 
3 months. If the food consumed in the same time by a horse, an o\ 
and a sheep be in the ratio 3 2:1, what portion of the rent must 

each pay ? 

/ 13 Three persons with a joint stock gain ^3650 ; the first 

/advances £ of the capital for [ of the time, the second J of the 
f capital for \ of the time and the third the remainder of the capital 
for the whole time ; find their shares. 

14 . A employs his capital of #’5.2000 in a trade for 8 months. 
By who joins later on, keeps his capital for 6 months, and receives 
in the end #5.150 out of a total profit of #5.400. How much capital 
does B put m the trade ? 

15 . The capitals contributed by A and B to a joint stock are 
m the proportion of 4 . 5, and the profits received by them are in the 
proportion of 5:4. If B 's capital is in the joint stock for 15 months, 
how long is A’s ? 

16 . A and B hired a pasture for #5.125 f° r 5 ° days. A put in 
25 oxen for a certain number of days, and paid #5.7 5, B put in 20 oxen 
fmf'tho remaining days, and paid the remaining sum. How long had 
Jf put in his oxen ? 

f 17 . The profits received by A and B by a partnership are in the 
proportion of 2 : 3, and their capitals are in the proportion of 6 : 7* 
If A’s capital is in the joint stock for 8 months, how long is B’s ? 

/ 18 . A and B rent a pasture for ^200 for 80 days. A puts in 
jJx> oxen for a certain number of days ; B puts in 40 for the remain- 
r ing days, and pays £ of the total rent. Find the time for which 
A puts in his oxen. 
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509. Equation of Payments. The Equation of Payments 

is the finding of a proper time, called the equated time, at which 
two or more debts due at different times should be discharged at one 
payment; and it is here assumed that the interests of all the debts 
for their respective periods are together equ^l to the interest of their 
sum for the equated time . • 

510. To find the equated time of different payments. 

Rule Multiply each debt into the time whuh will elapse be¬ 
fore it becomes due, and then divide the sum of the products by the 
sum of the debts ; the quotient will be the equated time required. 

Ex. 1. If to. 100 be due in 3 months, to.2ioin 2 months and 
to. 160 m 5 months, find the equated time. 

Here, 100 x 3 + 210 x 2 +160 x 5 = 300+420+800= 1520 ; and 100 
+ 210 + 160=470. 

the equated time= Wo° months=3!+ months. Am. 

Ex. 2. A owed B £\oo, to be paid at the end of 9 months ; he 
pays however £20 at the end of 3 months, and ^30 at the end of 
8 months ; when ought the remainder to be paid ? 

The remainder =£( 100 - 20 - 30) = £50. 

Here, 20x3 + 30x8 + 50x00. of mo. reqd. = 100x9; 
or, 60 + 240 + 50 x no. of mo. reqd. = 900 ; 

50x110. of mo. reqd. = 900 — 60 — 340=600 ; 

no. of mo. icqd. = 600-5-50= 12. Am 

Examples CLIV. 

1 If to.75 be due in 4 months, to.125 in 5 months and to. 150 
in 7 months ; what is the equated time ? 

2 . What will be the equated time of payment of ^200 due at 
3 months, >£300 at 8 months and ,£500 at 12 months ? 

3 . Find the equated time of payment, when { of a sum of money 
is due in 3 months, £ in 8 months and the remainder in 15 months. 

4 A finds on the istof March that he owes B the following 
sums : to. 1400 due on the 20th of April, Rs. 1200 due on the 14th of 
May, and to.3800 due on the 15th of June. On what day may B pay 
these debts together ? 

5. A owes B £4600, whereof ^1000 is to be paid in 50 days, 
,£1300 in 40 days and the remainder in 140 days ; find the equated 
time. 

0 . A owes B to.7300 to be paid in 544 months ; he pays 
however to. 1500 at the end of 3 months, and to.2100 at the end of 
5 months ; when was the remainder due ? * 



432 


ARITHMETIC. 


7 . Of a .sum of money due 15 months hence, £ was paid at 
4 months, j at 6 months, and tjtli at 12 months ; how many months 
may the payment of the residue be deferred ? 

8 At the beginning of the year A finds that he owes B four 
debts, A’s 120J payable on the 3rd February ; As 350, payable on 

the 17th March , As. 1 000 pavalde on the 5th May, and As 850, pay¬ 
able on the 1 Stli August. To simplify accounts lie pioposes to 
pay B As 3400 in one sum ; on what day should the payment be 
made ? 


511 Alligation is the rule by means of which the rate 01 
quality of a composition or mixture is found from the rates or 
qualities of the ingredients of which it’s made up. 

512 Alligation is of two kinds, Medial and Alternate 
Alligation Medial is that in which the pi ice, and quantity, of each 
of the things composing the mixture are gi\en, to find the price of 
the mixture. 'This ’s equivalent to finding an average or mean pnee 
(Sec Aits 179 and 184 ) 

RULE Multiply the number of each quantity expressed in the 
same denomination by its price, and divide the sum of these pioducts 
by the sum of thenumbeis The quotient will be the rate of the 
mixture 


Kx A wine* merchant mixes 60 gals, of sheny at As. 1 2 per gal, 
50 gals, at Ai 13 pm* gal., and 70 gals at A',v 16 pel gal., find the 
puce of a gallon of the mixture 


60 gals at As. t 2 a gal — As. 720 

50 ... .at As 13. —-As 650 

70. at As 16.= As 1120 

180 gals, of the mixtuie==/\’-s 24(10 


1 gal of the mixture 

M ■*!> 

— iHII 

- A.\ t ^ 1 yt 4/>. Am. 


5 X 3 - Alligation Alternate is the method of finding fiom the 
price of errh of the things which compose a mixture, what quantity 
must be taken of each, in order that the nuxtuie may be of a given 
price. (Examples of alligation alternate have generally an indefinite 
nunibci of solutions.) 

9 Rule. Place the given pi ices under one another in order, and 
to the left place the mean puce. Link all the prices, so that one 
under and one above the mean. price shall always be together and 
write against each prjee the difference between the pi ice with which 
it is linked and the mean price -these differences, or any equi¬ 
multiples of them, will give the quantities required. 

Ex. 1. How must ft grocer mix tea at Ae.i. 2 a. per lb. and Re. 1 . 
7 <j. per ft>. to make a mixture worth Re. 1. 5 a. a fb. ? 
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Re. i. 2«. = i8a. ; Re. i. ya.=:2$a.; Re. i. 5«. = 2i<*. 

To make the mixture at Re. i. 5^. per lb. 
i 8\2 lbs. at Rc.i. 2a. 1 lb. at Re. 1. 2a. brings a gain of yx. 

2 23/3 lbs. at Re a 7a. ancl i lb. at Re 1. 7a . loss of 2a. 

. , . . In order therefore, that the gain in 

* . the mixture must be made uslll j, the former may be equal to the 

m t ^ ie »t!0 of 2 . 3 Am i oss ]n usm g the latter, for every 2 lbs. 

of the former we must take 3 lbs. of the 
latter, for then the gain would be 2 xyi. and the loss 3 X2a. We must 
therefore take the quantities in the ratio of 2 and 3 ; that is, in the 
inverse ratio of the differences of the two prues and the mean price. 

Ex 2. How must a grocer mix teas at Re r 5 a. 4p.> Re. r. 7a. 4p. 
and Re 1. 10 a per lb., to make a mixture worth Re. 1. 8 a. a fb. ? 

Re. 1. 5«. 4/. = 2i^e. ; Re 1. 7a 4p. = 23\a. ; Re. 1. IO0. = 26<*. ; 
Re. 1. . = 24a. 

21 \ ^ 2 lbs at Re 1. $a. 4p. 

24 23L' 2 lbs at AV.i 7 a. 4 p. 

26 ) 2^+4 lbs. at Re.\. icx*. 

Hence, mixing .at all the thiee prices, he must take the kinds in 
the following proportion . - 

2 lbs. : 2 lbs. : (- 7 *i + 4) or 3 1 lbs. ; or 1 • 1 : or 3 • 3 • 5. Ans. 

Ex. j. How may a grocer mix teas at 2 s. 6 d. y 2s. 9 d. y 3s. id. 
and 3s. 4 d. per lb., to form a mixture worth 2s 10 d. per lb ? 

2 s. 6d. — y>d. ; 2s. qd. — ^d. ; y. id. —yd. ; y. 4d. = 4od. ; 2 s. iod. = yd. 


or 


34 



3 lbs. at 2 s (id 
6 lbs. at 2 s 9 d 

4 lbs. at 3s. id 
1 lb. at 3s 4 d. 


Hence a mixture may be made 
by mixing them in the proportion 
of 3:6 4:1. Ans. 



6 tbs. at 2s. 6d. 

3 lbs. at 2 s. 9 d. 
1 lb. at 3s. id. 

4 lbs. at 3$. 4 d. 


Hence a mixture may be made 
by mixing them in the proportion 
of 6:3:1 4 - dins. 


Ex. 4. How much coffee at 13a. per lb. and chicory at 3 a. 1 op. 
per lb. must a person take to make a mixture of 33 tbs. worth 9 a. fyp. 
per lb.? 


13a. = 156^. ; 3a. \op. = 4(ip. ; 9 a. Zp. = \\(ip. 

6 ! 5^\ 7o lbs. at 13a. per lb. 

46/ 40 lbs. at 3a. 1 op. per lb. 
coffee must be to chicory as 70 : 40 or 7 : 4 ; and 7+4=* 11 ; 

coffee in the mixture= T 7 T of 33 tbs. = 21 ibs.\ * 
and chicory . ®*tT of 33 1is.= 12 tbs.J 

28 
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Ex. 5. I buy one kind of tea at AV.t. 2 a. per lb., and another 
kind at AY.r. 12a per ib ; in what latio must I mix them in order 
that by selling the mixture at Rs 2 per lb I may gain 20 per cent ? 

Rs 120 Rs 2 . Rs. 100 cost price of the mixture per lb ; 
cost price of the mixture pei lb — Re r. io«r 8/. 

AY t. 2.7 -j 8 </ ; Ri. 1. tin. -28a : AY. 1. io/7. 8/=26“fc7 
, 18 \ 1 \ lbs. at Re 1 2c7 per lb 

“ * J 28/ 8-, lbs at Re 1 12a per ib 
Hence, the proportion of cheapet to dealer is i' 8" or 2 T3. Ans - 

514 . If there be a lump of two ingiedients, and if an equal 
quantity oT anothei lump with tlu* pi open lion of the ingredients 
inteichanged be added to it, the quantities of the ingiedients become 
ccjjjal in the ficsh compound 

/ The pt ice of gold is A’? 38 1^7 |ii r 0/ A composition of 

^oftTanct silvei weighing 18 lb, 1, woith A’s 7246 8/7 ; but if the 
weights of the gold and siher in the composition were interchanged, 
it wouM bo worth onh Rs 1717. 8<r Find tlie proportion of gold and 
silver m the composition and the* pru e of sihoi per 0/ 

If the two lumps weto added togethei, thei» would be 18 lbs. 
of gold itnd 18 lbs. of silver, and the puce ol the two lamps together 
would be A’jr 7246 8 a -jrRs 1717 8/7. 01 Rs 89(14 


Since* 18 lbs of gold■+• 18 lbs of siher is woith AY 8964, 
and 18 lbs. of gold is worth AY 38 15/7 x 18 x J 2 = Rs 8410^ 8« 

18 lbs of silver is worth Rs 553 877. 

1 oz. of silver is worth Rs 553 8a -(18x12) Rs .2 t;q. Ans. 


Again, c ost of i o/. of the mixture = A’v 7246. 8a 
cost of 10/ of gold — AY 38. i5<7 — 6237*, 
and cost of 1 oz. of sih ei = Rs 2, 977 =41/7 


623 \ 495 ^ 0/ 


of gold 


33 •’ 41/ 86.7 oz. of silver 


Henc e gold 


18 x 12) = Rs. 33 8*a. 
== 536,^7. 


silver=495" * 86?, 

= 4462 . 776 
---23 4 Ans. 


Examples CLV. 


1 . A wine merchant mixes 20 gals, of wine at Rs 6 per gal., 
25'gals at AY. 7 per gal., and 36 gals, at AY8 per gal. ; what will be 
the price of a gallon of the mivtuie p 

2 . A grocer mixes 47 lbs of tea at AV. 1. i«. 2 p. per lb., 25 lbs. 
at AY.i. 2ez. 8/. per tb, and 20 His. at Re 1. 677 per lb, what is 
the p» ice of a lb. of the mixture? If lie had also added 8 lbs. of 
sloe-leaves at 2 a 2/>. per lb., what then would be the price ? 

3 . In what ratio must tea worth 2 s. 5 tl. per lb. be mixed with 
tea worth 3$. 47/. per lb. Ib make a mixture worth 2,r. 97 i. per lb. ? 
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4 . How must a person im\ teas worth AV.i. 8a. 8/, AV.I 6 a. 
and AV.i. 12a. per lb respetti\el>, to make a mixture wo'th AV 1. 
8 a per lb ? 

5 . I11 what proportions must spmts worth 8 j yi , 7s 9 d, 6s. 
Otf. and 8 t. 4d pet gallon respet tively be mixed, so that the compound 
may be woith 8 j per gallon * 

6 I buy some tea al Re 1 hi per lb and some at Re. 1, 1 2a. 
pei lb , in what ratio must the) be mixed so that bj selling the 
mixtuie at Rs 2 2a. 8p pei lb, I ntaj gam 30 per cent. ? 

7 . \ green grocer sells potatoes at Re i. 5a 4/$., Re 1. 7a 4 p. 

and Re 1. 10a pei lnnimd , what quantities of each kind must lie sell 
that the average pi ice obtained shall lx Re 1. 8a per niaund 1 

8 A mcu hant bins wheat at R\ 19. 8a. per tptaitei, and 
anothei kind <it Rs 3 pei bushel , in what ratio must he mix them to 
gain 25 pei tent by selling the mixlme at Rs 28. 12a per quarter? 

9 A thugg 1 it m.ikrs fiotn mgiedients woith Rs.2. 8a , AV.3., 
Rs.4 and Rs 4 <Sa per lb 1 esper tively, i]cwt of a mixtuie worth 
Rs 3 8a. per tl>. ; how mut h of eat h mgiedient does he use ? 

10 A grocei buys teas at Rc 1 sa 4/> , Re 1 8a and Re 1. 14a. 
per lb respet lively , how is he to mix them that by selling the 
mixture at Rs 2 oa 8 p pet lb, he mat gain ip^ per tent. ? 

11. 1 mix wines at 12.1 , 1 3s , 14J. and 14?. 6d. per gallon 
respectively ; if the mixture is woith 13J tsrf. a gallon, how much 
of each kind of wine there in 63 gallons of it ? 

12 I low much tea .it Rs 3 per lb. must I mix with 12 lbs. at 
Re 1. 13a 4/k per lb. to make .1 mixtuie woith Rs.2. 2a. 8p a lb. ? 

13 . It is required to mix teas at Rc 1. 7a, AV.i. 4a and AV.i. 
2a. pei lh with sloe-leaves at 2a per lb, so that the mixtuie being 
sold at Re 1. 6a. 8p. per d>, onc-foui th of the receipts may be tlear 
piofit. 

14 I have 50 ibs. of topper worth 10a. 8 p. per lb. and with 
this I wish to melt pewter worth 7a. per lb. and brass worth 9 a. 
4 p. per 1 h. ; find how much brass and pewter I must use to make a 
mixture worth 8a. per lh. 

15 . How many lbs of tea at 2 s 8 d per ib. must be mixed withr 

495 2„r. 9 d per ib. so that a piofit of 19 per cent, may be made 

by selling the mixture at 3s. pei lb ? 

16 . A silversmith gave Rs 485. 6a. 8p. for 16 lbs. 8 o z. of silver, 
giving Rs.2. 9a. 8p. an oz. for one part and Rs 2. 3a. for the rest ; 
how many 02. of each kind did he buy ? 

17 . How much gold at £4 5-r. per oz., silver at 5f. an 02. and 
ctipper considered as of no value comparatively, may be melted 
together that the compound may be worth ^2. 1 fs. per 02. ? 
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ia The price of gold is £3. 17 s. 10 \d. per oz. ; a composition 
of gold and silver weighing 18 lbs. is worth £637. 7s ., but if the 
proportions of gold and silver were interchanged it would be worth 
only ^259. is. Find tl^e propoition of gold and silver m the 
ccynposj^iOn, and the puce of silvei per oz. 

A peison bought apples and peais for Rs.2. 3a. If the 
numbeis of apples and peais be interchanged, it would have cost 
him only Re. 1. 9 a. If apples cost 9 a. and pears 3 a. a dozen, how 
many of eat h did he buy f 


20. A mass of gold and silvet weighing 9 lbs. is worth ^318 
13$. 6 d. ; if the pioportions of gold and silvei in it weie interchanged* 
it would be woitli ^129. 101. 6 d. ; it is known that 1 oz. of gold 
and 2 oz. of silvei are woith ^4. 8 j i\d. ; what is the puce ot gold 
and silver per ounce ? 


* 515 . Pasture with Growing Grafts. The following Solu- 
tijfns^ Will lllusti ate the method ot operation to be adopted in such cases 

Jj!Ex. /. A meadow of 15 at res, giass growing unifoimly, is. 
consumed by 20 oxen in 96 days, but b> 30 oxen m 60 days. How 
many oxen will cat it 11*24 days ? ' 

Original grass+96 days’ giowth keeps 20 oxen tor 96 days, 

...1 ox for 1920 days."^ 

Also, original grass+60 days’ growth keeps 30 oxen for 60 days, 

.*.....1 ox foi 1800 days 

Hence, by subti action, we get 


36 days’ growth keeps 1 ox foi 120 days, 

(36 x 1 6) da ys’. 1 ox for 1920 days ; 

bnrbriginaT'grass+96 days’ growth keeps 1 ox for 1920 days, 
original grass+96 days’ giowth = (36 x 16) or 576 days’ growth , 

original grass+24 days* .........=(576-72) or 504 days’. 

Now, 36 days’ growth keeps 1 ox for 120 days, 1 . 

36 days’.5 oxen for 24 days, 

504 days’.(5 x 14) ox&ti for 2a/days. 

Hence the reqd. no. “of oxen = 5^14 or 70 ^ns. 


Ex. 2. If 133 oxen consume the grass of a meadow in 13 days, 
£ind 112 of the oxen could consume the grass of thq, same meadow 
pm 16 days—the grass .growing uniformly ; m what time could 125 of 
the oxen do it ? 

Original grass+ 13 days’ growth maintains 133 oxen for 13 days, 
...A.. 1729 oxen for 1 day. 
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Also original grass+ 16 days’ growth maintains 112 oxen for 16 days, 

.*.1792 oxen for 1 day. 

Hence, by subtraction, we have 

3 days’ growth maintains 63 oxentfor 1 day, 


1 day’s.?i oxen for 1 day, 

13 days’.21 x 13 or 273 oxen for 1 day. 


Hence, original grass of the field is eaten by (1729-273) or 
T456 oxen in 1 day, • ,_... 

Now", m 1 day 21 oxen consumea/day’s growth of grass and 
there remain (125— 21) or 104 oxen r to consume the original grass 
of the field. np-*** 

104 oxen . 1456 oxen 1 day : no of days required ; 
no. of days reqd. -1456—104= 14 Ans. 

l£x j. If 25 oxen consume 10 acres of pastuie, grass growing 
uniformly, in 30days, and 30 oxen consume 8 acies of it in 18 days ; 
how many acres will be consumed by 80 oxen in 60 days ? 

Lel^ denote the daily growth of grass per acre. 

Since 25 oxen in 30 da>s consume 10 ac of pasture + what grows 
in it in 30 days, and 30 oxen in 18 da>s consume 8 ac. of pasture+ 
what grows in it in 18 days. 


. , IO.IC 1 10 X 101 ' 

.. 1 ox in 1 clay consumes- — -— , in 1st case ; 

, . 8 ac.-f iS x8i' , 

and 1 ox in I day consumes 0 , in 2nd case. 

3 30 x18 ’ 

„_ 10 ac. + 30 x io^_ 8 ac +18 x 84/ _2 ac. +604' 4 ac. + 72^ 

lienee, -- ,> , or - - — ■ 

25x30 30x18 5 9 

18 ac. 4 - 540^= 20 ac. + 360^, .\ 180^=2 ac., and 1 f 5 ac. = u ’ 0 ac. 

N ow, 10 ac. + 30 x log = 1 o ac. + 30 x \ ac. = 4 ,° ac. 

25 x 30 • 80 x 60 :. t’ ac, ; no. of ac. reqd. + what grows in it in 60 da. 

. . no. of acres reqd. + what grows in it in 60 days= e "ft*. 

2 5 x 30 x 3 

But no. of acres reqd. 4-what grows in it in 60 days 

= no. of acres reqd. +60 x no. of acres reqd. x^ c , . 
= no. of acres reqd. + f x no. of acres reqd., 

=» § x no. of acres reqd. 

/, 2 X no. of acres reqd.« 0 4 ", ,\ no. of acres reqd. = 2 \ " = 5H. Am. 


Examples CLVI. 


1 . If 29 oxen would eat up a field of grass in 7 weeks, or 25 oxen 
would eat up the same field in 9 weeks,—the g#ass growing uniformly 
how many oxen would eat it up in 6 weeks ? 2 
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2 Suppose that in a on tain meadow the gras-, is of uniform 

quality and growth, and that 20 oxen would exhaust tic grass in 
124 days, or 21 oxen would do so in 12 days . in what time would 
26 oxen do it ? , 

4 

3 A meadow of 30 grass giowung unifoimly, is con¬ 

sumed by 80 oxen m 60 days, but by 60 oxen m 90 days. How many 
oxen will eat half of it in 30 days ? 

4 . In a pastuic giound wherein glass glows uniformly and 
which contains several day giowth of glass, 29 oxen eat all the 
grass in 7 days. If 25 oxen be kept on the saim pastille ground, 
the grass fVould 1 .1st foi »; days llow ui.ui> oxen dmukl be allowed 
to gra/e so that all the gias, may bt eaten up 111 6 days - 1 

5 A field of uniformly growing pastuie is consumed by 120 oxen 
in 20 days or by 150 oxen in 15 days How many oxen will 1 ousume 
it m 12 days, if at the end of 8 days 30 of them aie r< mined ? 

6 If 23 oxen consume 8 a«ies of pastuie in 26 days, and 
25 oxen consume 7 acres of the s unc in 20 days, the glass glowing 
uniformly ; how many acre's ol it would 33 oxen consume in 5,, days? 

7 . Suppose that 17 oxen 111 30 days, 01 19 oxen in 24 days, 
could consume' a field of unifoimly ginwing pasimi , find what 
number of oxen, diminished by the lemcnal of 4 at the end of 
6 days would cat up the saint' field in 8 clays 

8 Suppose that in a meadow of 20 acics glass grows at a 
uniform rate, and that 133 oxen could consume the whole glass m 
13 days, or that 28 of the* oxen 1 ould eat up 5 at les of it 111 H> days ; 
how r many of the oxen could eat up 4 acies of it in 14 days ? 

* 9 Suppose that a tank iecei\es a legular and continual supply 

of water, and that, when it contains a ceitain quantity, 12 equal taps 
being set open would empty it in 7 [ minutes, 01 7 of the same laps 
would empty it in 16 minutes , how many of the taps would empty 
it in 50 minutes ? 

10 . In a ceitain meadow there is .1 ciop of t)i mds, 33 sr cyf 

grass which glows unifoimly. If 11 oxen would consume all the 

grass in 48 day's, but 6 oxen would require 98 days, what weight of 

grass would each ox eat in a day ? 

« 

11 . A cistern constantly flowing is emptied by a number of 
waste pipes If 10 of these be opened the cistern is emptied in 
15 minutes, but if 25 be opened it is emptied 111 5 minutes. In how 
many minutes will it be emptied it 15 are opened ? 

12 . In a.field in which grass grows uniformly', suppose that 
31 oxen can consume 8J acres in of the time in which 15 oxen 
would consume 5} acres, and that 22 oxen would require 3 days 
longci to consume 7J acres than 20 oxen would lequne for 
acres :—In what umcf would the 31 oxen eat up the 84’ acres ? 
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Examples worked out 

k\. /. A fruiterer buj s a certain numbei of mangoes at 20 for 
yi. and an equal number at 30 for $a. He mixes and sells them 
at 25 for 3« What is his gain or loss per cfcnt 5 

Cost price of one of each ot the two hinds is and /,<* respectively, 
average cost of a mango- l(,<, + , 

and selling price of a mango = t a , 

loss on 1 mango, 1 c, on = .\W - 

Hence £ . 100 pen outage inquired ; 

/.percentage requi red = 800 - 200-^4 Am. 

1 Ex. 2. One tb. ot tea and 5 lbs <jf sugai c ost /fa 3 ; but, if sugai 
ivere to use 50 per cent and tea 10 pci cent, they would cost A*$.3 
, lincl the prices per lit. of tea and sugar. 

I If both tea and sugai weie to use 50 per c ent, 

the cost of 1 lb of tea and 3 lbs of sugai would be = \fJ ol 
A’r 3 = /fa 4. 8a. 

but tea uses only so pei cud. , 

, . 4 ° p c. of the < ost of a tb. of teu-rA’j.a 8a. - Rs 3. 8c*. — Re.\ 
/. the cost of a lb of tca = AV 1 - - /^ 2 8c*. Ans. 

Hence the cost of 3 lbs of sugai = A’v 3 —/fa 2. 8c* = 8c*. 

/. the c ost of a It) of sugar—,a - 2a. 8 f>. Ans. 

Ex. j Foui parcels of gold, weighing respectively 10, 4, 2 anc 
4 0/ and of 13, 12, 11 and 10 c.oats fineness, being mixed, what is 
the fineness of the compound ' 

Here, iox 13 + 4 x 12 + 2 x 11 +4X 10= 130+48 + 22 + 40=240. 
Tire weight of the compound in 0/ = 10 + 4 + 2 + 4 = 20. 

/. the fineness of the compound = (240 — 20) or 12 carats. Ans. 

Ex. 4. A man engages a servant on the understanding that li$ 
would get /fa 60, and a bioad cloth after a year’s sen ice. The 
servant wishing to go away after 8 months’ seivice, gets the broac 
cloth and Rs 36. Find the value of the broad cloth. 

Since 8 months is 3 of a year, therefore the servant ought to ge 
li of the value of the bioad cloth and of Rs .60 or /fa.40. 

But he is given 3 of the value of the broad cloth more, and fo 
that A\t.(4o - 36) or Rs 4 ai c decluc ted from cash payment. 

Hence J'of the value of the broad cloth=/fa.4. * 

the value of the broad cloth=AY4 x 3 = Rs. 12. Ans. 

Ex. 5. The sum of the ages of A, 2 ?*apd C is 150 years. Te 
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years ago, their ages were in the proportion of 7:8*9; find their 
ages. 

Ten years ago, each was 10 years younger, and therefore the 
sum of their ages was 30 fears less, (/. r.) was (150- 30) or 120 years. 
Also 7+8+9=24 

.*« the age of A was y* of 120 yrs. = 35 yrs. ; the age of B was 
A of 120 yrs.=40 yrs. and the age of C 2 '\ of 120 yrs. =45 yrs. 

the present age of A-(35 +10) years = 45 years, 

* . ,#=(40+10) years = 50 years, A/ts. 

, .•;. £=(45 + 10) years = 55 years.. 

Ex. 6. Two passengers have together 9 inds. of luggage and 
r are charged for the excess above the weight allowed Rs. 2. 15a. 4 p. y 
and Rs. 4. 5 a. 8fi respectively ; but if the luggage had all belonged to 
one of them he would have been charged Rs.7. 14 a Find the 
quantity of luggage allowed fiee, as also the < harge per maund 

A man is allowed to carry a certain weight of his luggage free of 
charge, so two men are allowed twice that weight. 

Also Rs.2. 15a. 4/. +RS.4. 5a. 8/. = /\’j.7. 5 a. 

charge on 9 mds. = Rs 7. 14a. + charge on free allowance, 

and .. xsRs.j. 5^.+twice . ; 

charge on free allowance = Rs 7. 14^ — Rs. 7. 5*7.=9a. 

/, charge on 9 mds. = #j 7. 14.2.+9^7 =Rs. 8. 7a. 

proper charge per maund ~Rs.8. 7 a. — 9= i$</. A ns. 

Again, charge on 1 md = 15 a., and that on free allowance 9 a. 

I 5 « : 9 a ‘ 1 m d. * the free allowance ; 

*•**/. the free allowance = md. = 24 sr. A ns. 

Ex. 7. A certain number is divided into two parts, such that 5 
times one part added to 18 times the other may give 7 times the 
whole. Find the ratio of the parts. 

Since 5 times the 1st part+ 18 times the 2nd part = 7 times the whole ; 
and 5 times the 1st part+ 5 times the 2nd part=54imes the whole, 
by subtraction, 13 times the 2nd part=twice the whole. 
Hence the 2nd part= T * T of the whole ; the 1st pari=4+ of the whole. 
jt . 1st part ; 2nd part :: • T a 3 or 11:2 . Ans . 


A person bought ?o railway tickets for Rs.7 1. Each 
fifst-class ticket costs Rs 6, and each second-class ticket costs Rs.2. 

What will another lot of 20 tickets, in which the present numbers 
bf first and second-class tickets, are interchanged, cost ? * 

Had all the 20 tickets been second-class, he should have * to pay 
iw.2i-X2o=#,r.5o. Thns he shall have to pay #.1.(71 - 50) or Rs.21 
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more than he pays at present. But he has to pay Rs.(6 — 2%) or 31 - 
more for a first-class than for a second-class ticket ; therefore the no. 
•of first-class tickets = Rs.2i — 6, and the no. of second-class 

tickets=2o —6= 14. 

Now, on the interchange of tickets, th 4 cost= Rs.6 x i44/fa.2a 
x6 =/?j.( 84 +15) = /fa-99. Arts. 


Ex. q. A person bought 30 animals, consisting of oxen and 
cows for Rs.86o. If he had bought as many oxen, as he had bought 
cows, and as many cows as he had bought oxen, the whole lot would 
have cost him /fa.790 If the cost of an ox and two cows together 
'be Rs. 65, find the cost of an ox and of a (ow. 

Since the original lot of 30 animals cost Rs 860, 

and the second lc-t of 30 animals cost Rs 790 ; 

30 oxen4 30 cows cost Afa.1650, (Art. 514.) 

1 ox and 1 cow cost ./fa.55. 

But 1 ox and 2 cows cost Fs.6$. 

by subtraction, 1 cow costs /fa. 10. \ 

Hence the cost of t ox=/fa.(55 - io)=/fa45. J ’ 

Ex. jo. In a vessel water and milk are mixed in the propjrtion 
*of 2 : 7. In another they are mixed in the pioportion of 2 : 9. In 
what proportion should quantities be taken from the vessels to form 
a mixture in which milk and water will be in the proportion of 4 : I ? 


Since 24-7 = 9 ; ,n 9 s»r. of the fust vessel, we have 2 sr. water 
and 7 sr. milk. If, therefore, 1 sr. be taken out of the first vessel, it 
will contain ^ sr. of milk. Similarly, 1 si. from the second vessel 
contains T \ sr. of milk ; and 1 sr. of the final mixture contains 
% sr. of milk. 


4 l\ 35 sr. of 1st. 

1 5 rr A sr. of 2nd. 


Hence the reqd. proportion is 

Tfs ’ h or 45 • 55 or 9 . n. 


Miscellaneous Examples Vll. 

1 . A bill %r 37 lbs. of sugy and 24 lbs of tea amounted to 

Rs.21. 7a. 2 p .; the tea cost 1 a. 2$. more per !b. than the sugar. 
Find the price of the sugar per lb. • ^ 

2 . A merchant’s average rate of profit for five years was 
5 per cent, on his capital, and for the first four years his average 
profit was 4 per cent. What was his rate of profit in the fifth year ? 

3 . If mangoes be bought at the rate of seven for an anna; 
how must they be sold to gam 33 per cent ? 

4 . * Fifty coolies are employed for a day and receive at the end 
•of the day for the whole work they have done Rs. 11 • 2d., the men 
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being paid at the rate of 4 a , and the women at the rate of yi, 
per day. How many of them were women ? 

5 . A. B and C are in partnership, and ^ of A\ share is equal 

to i of 7 >"s share or of C’s and is Rs 250 less than 7 ?’s What is 
each man's share ? ■ 

6. 'I he price of rice being laiset 1 50 per cent., how much 
percent must a house-holdei leduce lie. t onsumption of that article 
so as not to increase his expenditure ? 

7 - One-third of a population can lead ; of the remainder 
45 per cent, can lead and \\11te , of what still remains 9 per cent can 
read, write and count , the icM. is 300500 who cun neithei read, write 
nor count* Find the total population 

8 A merchant buys some cloth at such a price that by selling it at 
per yard be will gain 5 pe* cent on Ins outlay. What peicenlagc 
ill lie gam or lose if the cloth be sold at Rs 3 14m per yd. ? 

j^' ,. y 9- In a c ompany of 100 people, of whom some are ru h and 
‘’Some poor, the rub subscribe and give ui $/> to each pool man; 
this costs the rich men 7m 1 p each , how many 11c h and how many 
poor men are thete ? 

10 In sending 1000 cheroots to England I paid freight irds 
^of their prime cost, landing charges ,rcl of their cost, including 

^ freight; and dut> 2? times their cost 111c lucling freight and landing 
charges. Altogether the cheroots, duty paid, in London cost me £j. 
What did I give fen them at Calcutta ? 

11 Divide 1800 into two puits such that 8 tunes the first 
added to 12 times the second may become 17600. 

12 The average w eight of students in a class of 30 boys is ioolbs 
If, however, the weight of the teacher be included, the average weight 
will increase by t lb hind the weight of the teachei. 

13 A\ salary is 40 per cent, more than />”s. How much 
^pjpr cent, is B’s less than A 's ? 

</ 14. In an examination, a candidate must get 40 per cent, 

marks to pass. A candidate who gets 210 marks fails by 40 marks. 
Kind the maximum numbei of maiks # 

15 . An oz of gold is w'ortli £4 and an oz. of stiver is worth 
8 j., and a mass of gold and silver weighing 80 oz. is worth ^104. 
What is the worth of another mass, 111 which the number represent¬ 
ing gold and silver in oz. 111 the first mass are interchanged? 

16 . If 10 oz. of gold 13 carats fine, 14 oz. of gold 12 carats 
fine, 12 07. of gold 11 carats fine, and 24 oz. of gold 10 carats fine 
bofmixed together, find'the fineness of the compound. 

/, 17 . A pei son bought 400 chairs, some at Rs .4 each and others 
Rs .3 each. The total price that he paid was Rs, 1350. How many 
of each sort did lie buy r 
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18 . 2 ibs. of tea and 5 lbs of sugar tost 7$. 6 d. ; but, if sugar 
weie to rise 33 \ per cent., and lea 20 per c ent, they would cost 
9 s. 4df ; find the cost of the tea ancl the sugar per II). 

19 12 lbs of tea and 25 lbs. of coffee together cost /ur.43 S a - 

4/* but, if the tea were to use 2\ pei cent. and the coffee to fall 
4 1 pel cent., the same quantities vould cost Ks 42 15c* 4p. ; find 

the pi ice of the tea and the colfee pei lb 

20 . There are two compound metals, the* one <(insisting of a 
mixture of copper and gold, and the otliei ol a mixture of copper 
and silvei. 'Ihe value of an ounce of gold, silvei and copper are 
^5, 5^ and 5c/ lespec tively. find how muc h c oppei must be mixed 
with the fust mixtuie in oidci that the value of a given quantity 
of die fust mixtuie mav he 15 times the value of an equal weight 
of the second mixture containing 80 pei cent, of pure silver 

21 . Gold costs ^3 17^ \o\d pei 0/ and silver 5$ 6 a pero/ ; in 
what piopoition must these metals be mixed that a lb of the mixture 
111a) be worth £32 5? ? 

22 . The external length, hieudth and height of a wooden box 
arc 18, 10 and 6 in respectively and the thickness of the wood is 
half an inch , when the box is empty it weighs 15 lbs and when 
filled with sand 100 lbs. Compaie the weights of equal bulks of 
sand and wood. 

23 . A well is fed by a spung which flows <ontmuously and 
unifoi mly in it When theie aie 10000 tub. Jt of water in the well, 
7 men can empty it m 20 days , and when thtic aie 15000 cub. ft of 
watci m the well, 5 men can c mptv 11 in 50 clay's How many tub. ft. 
of water flow into the well in erne day 7 

24 . 'I heie are two fields whose lengths aie 150 yds and 244 yds 
and the breadth of the sc coiul halt as gieat again as that of the fust ; 
these are respectively dug by men and boys who each takes a strip 
of one given breadth If the men be paid £41). 9 s id, "hat will 
he due to the boys, the woikmanship of each of these being J,ths 
as good as a man’s ? 

25 . A meichant buys 5000 mels. of nee, one-fifth of which he 

sells at a profit of 5 per cent, onc-foui th at a piofit of 10 per cent 
and the remainder at a piofit of 16 per cent. If he had sold the 
whole at a profit of 15percent.be would have made AV.438. 12 a. 
more ; what was the e ost of the 1 ic e per maunel 7 ' , 

26 . A person buys 5 shares in a c ompany, and sells three of 
them at a gain of 10 per < ent. and the remaining two at a gain of 
ifiij per cent. The gam on the latter sale is £2. T 9 s. 7\d. more than 
on the former. Find the puce of a single share. 

27 . I)i\ide i 320 nuts among three boys A , //and 6, in such a 

way that as often as A receives 8, B shall receive 5 ) f°r every 

6 B receives, C shall receive 10. 
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28 . A shareholder in a commercial company receives one year 
“a dividend of 5 per cent, on his shares. The next year he receives 
a dividend of 7 £ per cent, and finds that he is ^.412. Sn. richer. 
Find the amount of his shares. 

29 . A person Hought 600 animals—horses and oxen—for 
Rs.40000 : each hoise coat Rs .80 and each ox Rs. 60. Find the 
number of horses. 

30 . Divide Rs .50 between A and /?, so that # of A’s share may 
exceed $ of B s share by Rs.$. 

> 31 . A sum of money is divided between A and B so that A 

gets 10 per cent, more than /?. If /f’s share exceed /?’s by AV4, find 
the sum distributed and the share of each. 

32 . Divide Rs 240 among 8 men, 12 women and 16 boys, so 
that each man will receive Rs 2 more than each woman, and each 
w 4 man Rs.2 more than each boy. 

* 33 . A certain number is divided into two parts, such that 5 

times the first part added to 11 times the second makes 7 times the 
whole. Find the ratio of the parts. 


34 . A gentleman engaged a servant on the understanding 
that he was to receive a coat and Rs Co after serving for 6 months. 
He served only for 4 months and received the coat and Rs.30. Find 
th^ price of the coat. 

/ 35 A boy buys a number of apples at 4 for 3^ and a third of 
the number at 5 for 4 d. He sells the whole lot at 6 for 5 d. How 
much does he gain per cenJL. ? If his total gam is js. id., how many 
£id he buy ? 

36 . A maiket woman buys a certain number of mangoes at 20 
a rupee, and an equal number at 25 a rupee. She mixes them together 
and sells them at 21 a rupee. What does she gain or lose per cent. ? 

37 . A contributes a certain capital for 4 months, and B con 
tributes A*j.4oo for 5 months. If their profits be in the proportion of 
p : 4, what was the capital contiibuted by A? 

38 . The times for which A and B had contributed their 
capitals are in the proportion of 1 : 2, and the profits received by 
them art in the proportion of 3 : 4. Compare their capitals, 

^ 39 . The sum of the ages of three men is 108 years. Twelve years 

before, their ages were in the proportion of 5 : 4 : 3 ; find their ages. 

40 . A lump composed of gold and silver measures 6 cub. in. 
and weighs 100 oz. : if a cubic inch of gold weighs 20 oz. and an 
equal bulk of silver 12 oz., find the weight of gold in the mixture. 

41 In a certain school, 85 per cent, of the boys passed in 
English, 80 per cent, passed in Arithmetic, 5 per cent, failed in 
both subjects and 210 passed in both subjects. Emd the number 
of boys in the school. * 
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42. A , B and C rent a field for Rs. 2878. A puts in 12 horses, 
for 5 months and 45 sheep for 3 months ; B puts in 15 oxen for 
6 months and 54 seeep for 2 months ; C puts m 6 horses and 48 oxen 
for 3 months. Now, 4 horses and 3 sheep together eat as much as. 

5 oven and 1 horse, and 2 oxen eat as much fis 7 sheep ; how much 
of the rent should A , B and C pay respectively ? 

43 A mass of copper and brass weighs 11 seers, and is worth 
Rs. 7. 2 a. If the proportion of copper and brass be interchanged,, 
the mass would be worth Rs.y. 5 a If 1 seer of copper and 2 seers 
of brass cost Re. 1. 14^, find the cost of mppcr and brass per seer 
and the proportion of the mixture. 

44 Divide the number 540 into two parts such that 25 times the 
greater may exceed 11 times the less by 15 times the whole number. 

45. A person buys a certain number of animals for Rs. 8000, 

((insisting of horses at A’r. 150 each and oxen at Rs 80 each. If he 
interchanges the numbers of horses and oxen, he requires Rs. 1050 • 
less. Find the number of horses and also that of oxen. 

1 

46 . 8 oz. of gold 10 carats fine, and 20/. of gold n carats fine, 
are mixed with 6 0/ of gold of unknown fineness. If the fineness, 
of the compound be 12 carats, find the fineness of the 6oz. gold. 

47 . A person bought 60 apples, some at 3/or2/j. and others 
at 4 for 3 />j., and gave 1 cm. $ps. in all. How many were bought at 
the first rate ? 

48 Divide 50 into two parts such that'4 times the first part 
added to 8 times the second may exceed 5 times the whole by 10. 

49 . A person bought 36 fruits, consisting of mangoes and 
plantains, for 10a. 2 ps. Had he bought as many plantains as he had * 
bought mangoes, and as many mangoes as he had bought plantains, 
they would have cost him 12 a If the cost of one plaintain and two- 
mangoes be 4 ps., how many of each sort did he buy ? 

58 . The ages of A , B and C are m the proportion of 3 : 7 : 11 •* 
but 7 years hence the sum of their ages will be 105 years. Kind 
their present ages. 

51. Two passengers are charged for excess of luggage Rs. 2. 
loa. anti Rs. 5. 8 a. respectively ; had the luggage all belonged to one- 
of them he would have been charged for excess Rs. 8. 12a. ; howmuch.^ 
would they have been charged if none had been allowed free ? 

52 . Two passengers have together 8 mds. 25 sr. of luggage- 

and are charged for the excess Rs.$. 4 J! * Rs.4. 6a. respectively.. 

If all the luggage had belonged to one of them he would have been 
charged Rs. 8. 2 a. Find the amount of luggage owned by each. 

53 . A footman who contracted for Rs. 80 a year and a livery- 

suit, was turned away at the end of 7 months aqd received only Rs. 2 i„ 
10a. 8 p. and his livery. What was its value ? , 
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54 In a nil, tluic nc 26) in ilt ciimmils md i2ofemile 
ciimmils The fount 1 in the com sc of 1 )tu muciscd 5 p< 1 tent, 
while the lutet dee ic isc cl 10 pci tint I ind the incici e 01 dctic isc 
pei cent 111 the whole nunihti of minimis 

55 If 40 oven < An unit the ^1 iss < I 1 ini iclow i,iowin h uni 

fo ml) in 1 _ cl 1 >s ind it 23 oxen consume the h i iss of the Mme 

meidow in 2 joins line! in how m m\ tlus ,0 oven will con unit it 

^ 56 \ muket worn in bou^h ,eu 01 m„ts it 3 ftn 2p* md 

some mote it 2 i])ict she mixed them to^c the 1 in l sold llitm it 

4 foi fps md e, nnt cl 2^ pei ctnt Mow m im of the sttoid sent 

did slu Jhin ■* , 

57 A um ot mom j 1 distnbutc l imon,, A, /> C itiel 7 ^ in 

the pitjpoitiou of 123 md 4 so th it / ^tts /11 20 moi thin ( 

1 ind the whole sum chsmbiited in l the slu t of c leh 

58 \ sum of mom \ is dmdec* iiikiii^ l /> md ( so th it A 
h is 20 pei t c nt moit thin/> md h h is pei cent mon thin C 
It Is shate be r \.s $ o ind tin whole s mi distubuted md the s'tiu 
yf e ich 

59 Two c islvs 1 mcl />’ ue tillc 1 with Idle lent mixtuiis of 
wine mel w itei in the < isk 1 Ih mivl 1 t is in the piopoiti n of 

2 3 mel in the ei->k /> it is in the pi ipntion of 1 3 Whit 

qumtities must hi tikeutiomthe two t isl s to hut 1 new mixUuc 

; onsistin h of b *, illons of wine mel 21 s illons of w itei ? 

60 One vessel contuns 1 niivtme of milk indwiteimthe 
piopoilion of 3 5 in mothei the\ lie mive l in the piopoitnm of 

6 1 In wh it piop > no i should qu mlitie s b t iken fiom the M\o 

\easels so ds t > fonn 1 mivtuie in \umh milk ind w itei will be in the 
piopoiuon of 7 3 •* 


CHAPTER XIII , 

Interest, Present Worth and Discount 

516 Interest is the p u me nt nude for the use of mone\ lent 
foi irj length of tune at 1 fixed 1 itc 

I he monc) lent is e died the Principal I he sum lent 01 
pnncipil toj,ethei with it> inteiest is turned the Amount The 
Pate is the inonc) paid foi the use of a ceitunsum foi iccitun 
time lhe mtciest of Rs 100 01 ^100 foi neu is e died the rate 
percent per annum pit annum me ms for a yuit) Unless 
o heiwise state l, by jatt pet cent is tlw 15s to be unde 1 stood the 
late of interest per annum 

Thus, it a m in Jbonmvs a sum of mo icy oft. the condition that 
foi the use of c\e^) P\ 100 in the loan foi one jcai he shall paN 
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an interest of 70 \ 8, lie is said to lioirow at the rate of S per <etif. per 
annum A^am. if the sum of money borrowed be Rs.yoo, and the 
interest upon it in a certain time is Rs 70, AY 900 is tailed the Pun- 
itpal , AY 70 the Interest and A\r( 90 o + 7o) or Z\s 970, the Amount. 

517 Interest is of two kinds, Simple aid Compound 

It is tailed Simple Interest , when the money advanced only pays 
interest for the whole time it is lent , and Compound Interest^ when, 
at the end of any asst :ned penod, .is a \eai for instance the interest 
wlmh has accrued is added to the* pnm ipal, and the whole then bears 
inteiest at the same rate for another equal penod, and so on. 

I SIMPLE INTEREST. 


518 To find the Simple Interest on a given sum of money for 
a given time, when the rate of interest per Re. or £ for one month 
is yn'en. 

Rxtle MultipU together the prim ipal, the gi\ en lime, and the 
rate of interest , the pmdu< t will give the requued interest in the same 
denomination as the given l.ite of interest Or apply Rule of Three. 


ATr Kind the Simple Interest on Rs 76 for 91110 at \a pei Re a mo. 


The retjd. int —76 X9 X \a 
= 342a. 

— Rs 2f tin 

or, I 76 : 'la reqd int 
V la. — int on Re 1 foi 9100 


Since the interest on Re 1 foi 1 mo. is 
la , the inteiest on Rs 76 for 1 1110 is 
70 x \a , and the interest on Rs 76 
for 9 mo is 76x9 x Ja or 342// = 
Rs 21 6 a 


Examples CLVII. 

1 Kind the Simple Interest on : — 

(1) AY 58 foi 6 months at 6 p per rupee per month. 

(2) . BA ... 8 .. ... 2p$. ... ... ... 

(3) . 465 ... 9 ... . \a . . . 

(4^ .. 370 ... 18 .3/> . 

(5) ... 8A0 . . 2 \ years ... ]a 

((1) . 550 ... 2 years 4 mo 6 fi . 

(7) £ 735 .. 14 months .. \d per pound per month. 

(8) . . 975 .. 4} years . \d per pound . 

2 If a man gets 3 d. for the loan of 2f. 6 d for 1 year, what is 
the rate per cent, per annum ? 

3 . What is the rate of interest per cent, per annum, if I pay 
AY?5. 5 a. for the use of R r 3000 for t month ? 

4 A man gets 4 a. for the loan of AY2. 8a. for 2 months : 
find the rate of interest per cent, per an hum. " # 
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5 . If la. per week be paid for the loan of Its. 6. Sa., what is 
the rate per cent, per annum ? 


519 . To find the ^Interest on a given sum of money at a given 
rate per cent for a given time. 

Rule. Multiply the principal by the rate per cent., the product by 
the time in years, and divide the result by loo. Or apply Rule of Three. 


Ex. Find the Simple Interest on A\y.25oofor4years at 5 per cent. 


The reqd. int. 

=/e,. 2500x5x4 


IOO 


= Rs 500, 

or 100 : 2500 
:: Rs. 20.: reqd. int. 


Since the int. on Rs. 100 for 1 yr. is Rs. 5. 

• • . ....Re.i. . .A<?. j (l< ) j 

.fo.2500. r s . z $*£5 , 


TOO 


/> /■ . 2500X5X4 

.Rs.2$oo for 4 yrs. IS Rs. — 


100 


or Rs. 500. 


520 . In practice, however, we adopt the following forms :— 


Ex. Kind the Simple Interest on ^240. 12 s. 6 d. at 2 1 per cent 
for 8 2 years, and also the Amount. 


(0 £• s ‘ d* .*■ , 

240 12 6 Principal 

2* rate p. c. 

48i~ 5 o 
120 6 3 

601 11 3 

8^ no. of years. 


(11) 2l x 82 ioo= 7 -r (8 X 4 ) 
f. s. d. 

240 12 6 
7 


8 

1684 

7 6 

4 

210 

10 11] 


^5“' 12s. Hjd. \q. 


4812 10 o 

45 I _ 3 _ 5 l 

£ 5 _ 2‘ 6 3 13 5 J 
20 


interest = £ 52. 12 s. S‘jd. 1?. 
and principal = £2 40. I2J. 6 d. 


s. 1273 

12 /. the amount = ^293. 5 s. 2$d. Iff. Ans. 

d. 8*81 
_ _4 

521 . When the interest for months and days is required, it is 
found by Practice and the Rule of Three respectively, reckoning 
12 months and 365 days to a year, and 30 days to a month ; but if 
calendar months be specified, and the interest has to be calculated 
from one given day to another, it is customary to include one only of 
the days named in counting the period of time. 

\ 

Ex. 1. Find to^#ie nearest penny the Simple Interest on £5 12 
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lGs. 8 d. at 46 per cent, for 3 yeais 7 months 21 days ; and also’ 
the amount. 


£. s. d. 
512 16 8 
44 


2051 

6 

8 

320 

10 

5 

6 mo. J 2371 

17 

1 

1 


3 

7115 

11 

3 

1 mo \ 1185 

18 

6 1 

15 days. \ 197 

15 

Vi 

6 da> s i 98 

16 

61 ; 

39 

10 

. 7 Vj 

1**37 

10 

(jl » 

U J 4 


j£5I2. i6j. 8 d. 

5 

8)2 364 3 4 
^320 10 5 


and pi im ipal = ^512. 16/. 8 d. 
Amount—^599. 4^. 2d. Am. 


20 

j. 7 50 
12 

d. 6 00 


Ei ?. Find the amount of AV 13765. 10a at 4/ per cent, from 
April 6th to August 30th 


R\. 

a. 

P‘ 

As. 

* 

a. 

13765 

10 

0 

4+ 

13765 

10 

55062 

8 

0 

4)41296 

14 

10324 

_ 3 

6 

A’i. 10324 

3 

A’j.65 3*86 
16 

11 

6 

Inletest fm i 

year 


a 13'87 Now, the numbei of days from April 6th to 

12 August 3001 = 24 + 31+30 + 31 + 30=146. 

p. 1050 

3^5 days . 146 days . Rs. 653. 13a. \o'^p. . int. reqd. 
or 5 : 2 .: Aj.653. 131*. 10*5^. : int. reqd. 
in . ieqd = \ of Af.653. I3«. \o'$p. = Rs.2.G\. 8 a. yp. 

/* Amount reqd. — Ra. i 3765. 1017. +A\r.26i. 8 a. 9^. = Rs. 14027. 3 a. gp. 


Examples CLV1II. 


1. Find the Simple Interest for one year on :— 

(1) Rs. 6400 at 4^ per cent. (4) AV.7150. 13a. 4p. at 2$ per cent. 

(2) ... 984. 12a. at 5 per cent. (5) ... 578. 8 a. at 5 per cent. 

(3) ... 1762. 4 a. at 5 percent. (6) £2055 £^52 per cent. 
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(7) ^3197* 5-f- at 5 per cent. (9) £2814 ys 6d. at 5 percent. 

(8) ...572 at 4} per cent. (10) ...55. 16 s. 8 d. at 3^ percent. 

2 . Find the Simple Intel est on - 

(1) A^.525 for 5 yrs. at 3^ p. c (y) £b$o for 8 yrs. at 4-} p. c 

(2) ..9513. 12a. for 2| yrs. at 61(8) _150. Tor. for 7 yis at 3f% 

(3) ...3406 4a. for 4 J yrs at 4 p. c (9) . .237 lor foi 15 mo at 4% 

(4) ...12500 for 18 mo at a\ p c. (10) ...476 i8r 6 d for 4yrs at 3-^% 

( 5 ) • iOrt.8/.for 2i9dvs at4^/ (11) .3450 i2t yd. for 8^yrs. at 4^% 

(6) ...5438. 12^ for 2 J-yis. at 3^/ (12) ... 1923 15c for 2yis 8mo at sY/f 

3 . Find to the nearest pie or penny the Simple Interest on — 

(l) AV.5438. 12a for #43 days at 3^. percent 

^2) ...568 5 a for 3 yrs 143 days at 5-; per rent 
<3) ,-£317 ior. 2 ]d. for 3 yis 73 days at 3^ per cent 

(4) ...550. 14J. 8 d. for 2 yrs. 9 mo 25 days at 4* per cent 

(5) Ar. 52605. la. 4 p. for 6 jrs 5 mo 21 days at 2£ per cent. 

(6) ,£460. 3s. 6d for 3 yrs. 8,‘ mo. at 4,' per rent 

*y) Rs 1841. 14a. from July T7th to Dec 5th at 54 per cent. 

(8) ..48655. 11 <7. 4 p from Jan. 1st to Vug 28th 1876, at 5^ pet cent. 

( 9 ) £4 73. 3 s 6 d. from April 14th to fulj 6th at 3,} per tent. 

> 10) . .164. 15J. 11 d. from 9 Nov. 1867 to 3 Mai 1868, at 5J p c 

4 Find the Amount of — 

(1) Rs 5378. 5/2. Ap. for 4 yrs. at 2] '/ (2) Ar.3458. f 2<z. for 3 yrs. at 4/ 

(3) ^825. 13s. 8 d for 3 yrs. 5 mo. at 4 1 , 1 per cent. 

(4) Ar.2375 for 2 yrs. 8 mo. 29 days at 5 per cent. 

(5) ...18354. 2 a. 8p. from March nth to Aug. 4th at a\ per tent. 


/'/ 522. Inverse Questions on Simple Interest. 

f j Every question in Simple Inteiest involves the consideration of 
1 Principal, Hate per cent, Time and Interest or Amount; 
and threv of these quantities aie always given, to find the fourth. 
There are then four' cases, according as the quantity to be found is 
i't) Interest or A mount; (2) Principal; (3) Rate per cent. ; (4) Time. 

' The Rules for finding the Interest or Amount have already 
been explained. The next three cases wall be considered m order. 

Case II. Having given the Interest or amount \ rate per cent, 
and time , to find the principal. 

(i) Let the intermit be given. 

Rule. Find the merest of Rs.ioo or ^100 at the given rate 
per cent, for the given time ; then, state thus :— 

this interest : gi$en interest :: Rs.ioo or ^100 : principal reqd. 
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Jly What pnncipnl will pioducc A\s 438. 6 a. mteiest in 5 years 
at 3] pei rent. ? 

A’j.ioo pioduce, in 5 \rs. at 31 p 1., Ks 5x3! = A's. 17i interest. 
Ah.17] A’s 438^ . A\s 100 pum 1 pal reqd. 

.. icq um*d principal -A\ ^ ^ “ = A's 2505 Ans 

(11) Let tin: omo Hilt bo gnen 

Rl’Lk Find llio amount of A’ff too or j£ioo at the given rate 
per cent for the given lime ; thm, state thus 

tins amount given amount A’s too 01 ,£100 : piincipal reqd. 

Kv What sum will amount to Ah 4053 ja in 4,’ yrs. at 4 p. c. ? 

A's. 100 in 4| jrs. at 4 fi 1 amounts to A\i tioo + 4, 1 X4) or AV.119. 

A's 119 . A's 4053!”, A’v 100 principal reqd 

- 1 , ,, 100 x (>4855 „ . 

, , leqd. prinnp.il- A a ^ ^ ^ ^ = As 3400. ja. A ns. 

Case III Having given the pnmipal , tune, interest or 
inva/nt, to find the rate per > ml 

RitIjK. Find the mteiest on the gnen principal for the given 
time at i pci it lit ; then state thus - 

this interest gnen interest 1 1 ate |fcr cent reqd. 

that is, -late per tent liquued is found by dividing the given 
niteri \t by the interest at 1 per ient. 


E 1. / At what late permit will ^33 6s Sd amount to £38. 
45 2 d 111 4], yea is ? 

Ciiven lilt. — ^38 4 s. xd — £}$. 6s Sd. £<\ 17?. 6 d. 

int. on £33 6s 8 d at 1 p c foi 4I yrs.-=/i ior 

rate ]>er cent, leqcl ~ £x, > 7 ' 6d - £\- ioj =3 r. Ans. 

Ex. 2 At what rate per < ent. will a sum of money double itself 
in i2,i years ? 

In 12 \ years the mteiest is equal to the principal, 
interest on £100 foi 12] years = ^io® ; 

but interest on ^100 at I pci cent, foi 12{ years = ,£12 i, 
rate per cent. reqd. -,£100-^12^=-^ Ans. 

Case IV. Having given the prim ipal, rate per cent., and 
interest or amount, to find the time 

Rui.k. Find the interest on the given principal for one year ; 
then, state thus - 

one ycai’s mt. : given int. * 1 • no. of years reqd. 

that is,—the number of years is fount^ by dividing the given 
interest by the interest for 1 year. » 
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Ex /. In what time will AY4250 amount to Rs> 6353. 12 a. at 
5 1 per cent. ? 

Given interest = AY6353. 12 a — Rs 4250= AY2 103. I2«i. 

Int. on Rs 4250 for 1 yeai = AY4250 x 5 * -r 100 

. r 1 . A\ 2103 { x 100 . 

..no of yeais .equ- -— x 77 = 9 . Am. 

x Ex. 2. In what time will a sum of money treble itself at 8 p. c. ? 

s 

' The time will be the same whatever sum of money be taken as 
the principal ; suppose, the principal to be AYioo, 

given interest — 2 x principal— AY200, 
and interest on Rs. 100 tor 1 year = Rs 8 
no. of years icquiied = AY200--AY8 = 2$. sins. 

523 . The following form h hr, if committed to memory, will be 
of great use 

If 1 *, I, M, //, r, be respectively the Pnnripal, Interest, Amount 
time and rate, 

1./ . nr \ tooxI rooxM 
— P ( 1 -b ); P = 

\ 100/ 


. P nr , Vm 

1= - - ; M = P+I = PH- 

100 too 


nr 


100 + MA 


. y 


(M — P) x ioo_ 100 x I _(M - P) x too_ 100 x I 
“ F n ~~ P n 5 N “ IV IV * 

Examples CL1X 

1 . What principal willprodiue AY 366 4a. interest in 2 i year 
at 3* per cent. ? 

2 . What principal must be put out for 2} yeais'at 1 4 pei cent. t( 

amount to Rs. 1 32 5 8«. ? , 

3 . 'What sum will amount to AY3761 14*7. m 3’ years a 
4I per cent per annum ? 

4 . At what rate per cent, will AY 1368. 12a. amount to AY 1642 
Stf.jin 6i years ? 

5 . At what rate per tent, will the mteicst on AY357. 8tf 
amount to AY.40. 3^. bp. in 4! years ? 

6. At what rate per cent, will the interest on 500 guinea* 
amount to ^103. gs. 4in 3 years 7 months ? 

7 . What principal will amount to AY13577. 2 a. in 2 year 
7 months at 4^ per cent. ? 

8 . What principal will amount to £ 725. I2J. 6 d. in 2 year 
9 months 18 days at 2* per cent. ? 

9 - Find the principal whose interest amounts to AY578. $a 
4 p. in 1 year 9 months 24 days at 34 per cent. 

j 10. In how many^ years will the interest on AY357. 8a. amoun 
jtoRs.40. 3 a. bp. at 2^ per cent. ? 
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11 . In what time will ,£563. 13.?. 4^//. amount to £901. 17s. ^d. 
at 3 / per cent. ? 

12 . In what tune will the interest on AY8125. 6 a. 8p. amount 
to Rs 77li). 2 a. 4 p at 4^ per cent. ? 

13 . At "hat rate pei cent, will ^7433. fey. 8 d. amount to ^9942. 

is. 8 d in years ? 

14 . The interest of a sum of money at the end of years is 
£ths of the sum itself ; what rate per cent was charged ? 

15 . In how many years will a sum of money amount to half 
as much again as itself at 7 \ per <ent. ? 

16 . If Rs 79. 12 a. he charged for the loan of Af.7435 for 
87 days ; what is the rate per cent ? 

17 . In how many years will a sum of money double itself at 
6J pei cent, per annum i 

18 At wh.it rate per tent, will the interest on Rs. 13687. 8<*. 
become AY142 5 a. from July 5th to Nov. 20th ? 

19 . What sum of mom*) laid out at 4 pei cent, will give la. 
interest a clay ? 

20 . What principal in 15 yeais at 4 per cent, will amount to 
the same sum as Rs 45000 m 9 years at 6 per tent. ? * 

21 . In what time will Rs. 10755 amount.to AYl 5594. I2«., if in 
4 years Rs 17C2 8 a amount to AY 1974 ? 

22 . At what rate will Rs 500 amount to Rs.700 in a tune in 
which ,£120 pioduce ;£ 15 fit 4 pei tent. Simple Interest ? 

23 . In what tunc will ,£140 12s. bd. amount to £17$. 1 or. at a 

rate of interest at which ,£638 doubles itself in 25 years. ? 

24 . What sum will amount to .£678. 8 s. in rJ, years at a rate 

m which £502. 1 3-r. 4 d. amounts to ,£578. u. 4 d. mj^ycass? 

25 . What will AY4906. 4 a. amount to in 8 years, the rate of in¬ 
terest b«iing that at which AY50000 amounts to Rs 54020 in 1 year 
219 days ? 

26 What is the rate of Simple Interest, if in 8 years the 
amount of ^425 becomes the same as the amount of £502. i 8 j. 4 d. 
in 3' 4 * years at 5^ per cent. ? • 

27 . What will AY 18375 amount to at 4’ pei cent, in a time in 
which ^1033. 6jr. 8 d. amounts to ,£1103. ij. 8/f. at 2-f per cent. ? • 

28 . A certain sum amounted to AY3666. 10a. 8 p. at 4 per cent. 
Simple Interest in a time in which Rs. 9120 amounted to AY 10488 at 
6 per cent. What was the sum ? 

29 . What sum at 3^ per cent, will give a guinea interest per day ? 

30 . The sum of AY3270 is borrowed at the beginning of the 
year at a certain* rate of interest, and after 9 months AY400Q more is 
borrowed at double the previous rate. A 1 ? the end of the year the 
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interest on both loins is A v i^i 12a \\ h it is the 1 ite o c inteiest it 

which the hist sum w is b mowed * 

31 A lends Rs 300 to /> foi 2 ye 11s md A’s 75 to Tfoi 4 yens 
and lcetnes ilto^ethu fiom both A i 60 i-> inteiest 1 ind the 1 ite of 
interest, Simple inteiest >• niv, il ll ited 

32 l he intc ie Si on A e 800 it 4 pt 1 tent foi leeitun time, md 
th it on A’r 1000 foi 2 ye us moie it ? pi * c nt ue to,ethei As 346 
Feu whitpoiiods ue the nliiestse il utitcel 

33 A ueeived liem /> At 500 on the bth of \pnl it lei pel 

cent pei innuni Simple Intuest 1 111dm hoi eui, th it it was a 

bid elebt Ji lilted to u e pt A1 jSo on the ist of September of the 
same yen in icp lament of the debt How mu h elicl /» lose 

34 A lenels As ^eio to Z> md 1 eeitun sum to < it the s line 

time, ai b |>er eent Simple I lie ie t It n 4 veils lit uln^cthei 
fee cues R ?2 ro is inkiest fiom tlw two fmel the sum lent to ( 

35 A lenels 1 ee-nuti sum to Z> mil i si m lu*,ci thin the 
hist by A i boo to ( /» i f iees to p ly 5 p 1 eent 111 tit si md ( 7 pci 
eent I 5 oth it turn the sum with mt it s it the end of 5 ye us If 
C s amount exceeds h s by Aft 4c wh it sum el el e ie h belli eiw 

II COMPOUND INTEREST 

524 In Compound Interest the inteiest e>f 1 uh pnmd s 

added to its prme p il 111 I the unount fen ms 1 ne w pi mi ip u fo 1 the 

ne\t penotl lie penod is i’u 1 >s mdeistood ole 1 \t 11, unless 

the contr uy is st ited 

525 lo juni th ( omfi it mi Ini nst on 1 s / cn sum >/ mom) 

at a s / ui / aft /nr tint ft r an ninth if j tin 

Re 1 v \t the end of t uh ye ir add the inteiest of th it ye u 
found by ^Art 519 , to tlic pi me ipil it the be^inum* ol it , this will 
be the ptinc ip il foi the next yen , ind < ontinue the pioecss in the 
same w ly as fai as may be icepint el by the t|utstion Atld to^elhei 
the interests so ansim, in the st\ti il ycais, anti the icsult will be the 
compound i teicst for the j,jycn puioel 

Ai / 1 inel the C ompouncl Inttiest on As 430!* 6 a fen 3 yeai 4 - 

at 4! pei t ent. « 

A’t a p Asa/ 

Tst Print ipal 450b 6 o Pnncipal 4sob 6 o 

4, 1st ycai suit 191 9 834 

18033 b o 
1127 1 6 
Rs 191 60 9 6 
__ 16 
a 9 69 
12 

? 8 34 , 6 
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A \s. a. p 

2nd Pnnnp.il 4699 15 8 54 

4 1 

18799 J4 9 jo 
n ,4_1 5 11 085 

A\f 19974 14 8 445 

16 

a 11 98 
12 

p . 11 84445 

A’?. a p 

3rd 'hmupal 4899 u 8 18445 


Rs. a. p. 

nl ji'iis ml 199 fi 11‘84445 


Rs a • p. 

3ul \ear > int. 208 3 979783912s 


1 'utal int Rs 599 iyi ()p. nearly. 


4 l 

19598 14 87578 

12 >4 1211 0461 125 

AV20823 1 8 , /‘'Sji -’5 

I(> 
a 3 tii 

12 

P 97978391 2> 


Or //ius, i'v O'Utnals It is not really necessary to take mme 
than four dec imal plat es m the i.ih illation 


Non, Rs 4508. 
4 p* C. — [hi, 

P 1 i' — 1 

- 1 • U10 


1st yoai’s interest. 


6 a — Rt 4508 375, and 4j-pri cent.= M 4 ,„ 
A’j45oi 5750 1st Principal. 

180 3530) 

I I 27 jU 9 j 

46999809 2nd Pnncipal 
^ j 7500} 2ni ^ y efU b interest. 
48997301 3ul Principal 
V \2 2493} 3»d yeti’s mtciest. 


too* 


Rs 5107 9686 Amount. 

4508375 1st PuncipAl. 

Interest reqd. Rs. 599 5936 = Rs. 599 9 (l - &p. nearly. 

526 . When the Compound Interest is icquired for any number 
of entire years and a part of a ye.tr, it is done either by consider¬ 
ing the fractional pait as a new penod rfnd finding the interest at a 
rate equal to the same traction of the given rate, or by finding the 
interest of the next full petiod and taking the required part of it. 

Ex. Find the amount of ^45. I2J. 6 d. for 3 l r years at pei 
cent., Compound interest. 

Now, ^45. 12J. 6 if • £AS'^ 2 S-> and 1 of 3} g p. c. =s 1 2 p. c. 





ARITHMETIC. 


3 p. c.=ioft 

t p. c. = T Jiy 


,£45*6250 Principal 

_3?} ,st y<Mr,s ,ntere5t - 

^47*2219 Amount in 1 yeai. 

1 4*6^1 2nd ycai’s interest. 

^48 874O Amount in 2 years. 

1*4662) . , 

*24431 3 lt ‘ ycai *» interest 

^50*5851 Amount in 3 years. 


I p. c. — loo ^50*5851 Amount in 3 years. 

*P-c.~*&3 *50581 

j"p. c. = *A« *2529 /■ last [ yeai’s interest 

*1264) 

,£51*4702 Amount in 3.^ yeais 

= £$ 1 . 9 7 . 4 t V. A ns. 

(11) * 5 ° 5 ^ 5 T Amount 111 3 years. 

1 5176) , 

•^5°9 1 years interest. 

^52*3556 Amount in 4 years. 

*8852 last \ yeai’s interest.. 

£51*4704 Amount in 3^ yeais. 

527. If the inteiest be payable half-yearly, the icsult may 
be obtained by finding the intei est for double the number of years 
at half the given rate per < ent., or if quarterly, by finding the 
interest fot four times the numbet of years at one-fourth of the given 
rate per cent. 

Ex. Find the amount at Compound Intei est on £7.871. 12 a. for 
1} years at 4} per cent, per annum, payable half-yearly. 

Here, there are 3 periods of half-a-ycar f .ich, and the rate per 
cent .per period is I of 4*,* or 2^. 
p. c. = roo £7.871. I2<z.*= £1.871750c Principal. • 


last 1 yeai’s interest 

Amount in 3.^ yeais 
A ns. 

Amount m 3 yuiars. 

4th y'ear s interest. 

Amount in 4 years, 
last \ yeai’s interest.. 
Amount in 3^ yeais. 


p. 

p- c. = *£ 0 


1 7 ‘ 435 ° I 

2*1794 ■ mt. for 1st period. 

1 ‘0897 

£7.892*4541 Amount in 1st period. 

17*8491) 

2*2311 J- int. for 2nd period. 

1*1156 J 


£7.913*6499 Amount in 2 periods. 
18*2730) 

2*2841 r > nt * f° r 3 r d period. 
1*1421 J 


£7.935*3491 Amount in 3 periods 

oV i* years. 

*£7.935. 5 a - 7 P' nearly. Ans. 
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528 . The following method of finding the amount at compound 
interest may be used with advantage. 

Amount of Aj.ioo at the end of one year—A’1.104 ; (rate = 4 p. c.) 

. Kc.i .= A\r.ro4 ; 

.any sum.=Vo4 of the sum 

Amt of any sum at the end of 1st year= 1-04 of that sum 

.*.2nd.= 1*04 x i*04=(i*o4)‘-’. 

.3rd .. . = (1*04)“ x i*o4=(ro4) a . 


and so on 

Hence, if P represent the Pimapal, JVI the amount, / the rate 

per tent, and n the number of years, then M-I’x { 1 + — 1 . 

\ 100/ 


lix Find the Compound Interest on A*j. 2000 in 2\ years at 4 p.c. 
4 per cent for J t yeai = 1 per cent for 1 year. 

Amt at the end of 2 yeai s = As 2000x(i 04)- 

.2{ years = A\v 2ooox(i*04) a x (i*oi) = A.r. 2184*832. 

leqd. interest = Aj 2184*832 — A’j.20oo= A’j 184*832 

= A*s 184 0 . nearly . 


* 

Examples CLX. 

1 . Find the Compound Interest, to the nearest pie or penny , on :— 
( 1) AV.3252 for 3 yrs. at 4 p c (2) Ar 2250 for 3 yrs. at 3? p. c. 

•3) A’y 11500 for 2,^ yrs. at 5 p c. (4) Ac 16277? for 3 yrs. at 6£ p.c. 

t 5) --975 j for 4 yrs. at 4^ p c. (6) £8000 in 3 yrs. at 3] p.c. 

’7) .£7853. 16s M for 3 years at 5 per cent. 

(8) £2554. 12J 9 d for 3 years at 6per cent. 

>9) Rs 15639. 13^. 4 p. for 2, years at 3^ per cent. 

2 . Find the Compound Interest, (payable half-yearly) to the 
nearest pic or penny , on . - 

(1) A\y.75oo for ix yrs. at 4 p. c. (2) Aj.1867* 6 a. for 2^ yrs. at 6 p. c. 

(3) AV.8501. 4 a. 6 p. for 3 yrs. at 4? p. c. 

(4) £550. ioj. for yrs. at 4 p. c. 

3 . Find the Compound Interest, (payable quarterly) to the 
nearest pie or penny , on :— 

(1) Aj.4000 for l} yrs. at 4 P- c. (2) Aj.8750 for 15 mo. at 4 p. c. 
(3) AV.6469. 1 a. 8 p. for 1 ? yrs. at 8 p. c. 

4. Find the Amount at Compound Interest of : 

(1) Aj, 7205 ,in 3 yrs. at 4 p. c. (2) Aj.2S8o # in 3 yrs. at p. c. 
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(3) Ab.650.} m 3} yrs. at 3 p. t. 14) .£4321. 10s 111 2 1 yrs at 61 p. ( 

(5) Ab* 17605 in 2[ yr-> at 5 p c (6> ^2533. 6r. 8c/ 111 2* t >rs at 3 p < 

5 Find the chifei enc o betw'oon the Simple and the Compound 
Interest on Ab 17505 for 3 years a f 5J pci cent. 

6 Find the duTeic.no* between tin* Simple and the Compound 
Interest on ^3333 6 s tid loi 3J. yoais at 3A per cenl. 

7 - The population of a city is 765240 and its annual 1 net ease is 
at the i.ite of 27 pci rent ; wh.it will be the nuinbei of its inhabitants 
at the end of 5 > ears ? 

8 A person at tin* beginning of each yeai lays aside Rs 2800 
and employs the money at 3^ percent Compound Intciest ; how 
much will he be woith at tin end of 5 )t*ars? 


529. Inverse Questions on Compound Interest. 


Case I. Having given the amount or interest, time ami 7ate 
per t cut , to find the pi uu ipal 

Rule Find the amount or interest of Re 1 01 jQ 1 for the gnen 
time, and then bt.ite thus — 


amount or interest ) en amount | 

of Re 1 or £ 1 ) 01 intetest j 


Re 1 01 j£t * principal icqd 


that is, the principal is lound by dividing the given amoi.nt by tin 
amount of / 0/ the given m/iicst by the interest on 1. 


K 1. What sum of mono) will amount to Rs 4134 6 a. in 2 jeais 
at 5 percent, pei annum Compound Inteiest? 

Amount of Re t foi 2 yeuis at 5 p c. = A\r(t 05)- —Ab ri025, 
and Rs 4 134. 6 a. - Ab 4 1 34 37 5 

Pnm lyial reqd. = A’.s (4134 375 - 1 1025;--Ab 3750 An\. 

Case II. Having given th* principal, amount and time, to find 
the rate per 1 ent. 

RULE. Divide the # >>iven amount by the 5411011 principal, and 
then extract that root of the quotient which is denoted ’by the num 
ber of years; this will be the amount of Rex or fix for 1 year, 
whehce the rate per cent will lx* known. 


Ee. At what rate percent. Compound Interest, will Ab.3750 
produce as interest Ab. 1740. 6 a. in 4 years? 

Amount — Ab.3750-f.Ab. [ 740. 6 a. — Rs. 5490. 6 a. -- Rs. 5490*37 5 and 
/fo.5490 375-=^.3750= 1-4641 ; also H (1 4641)= ri. 

the amount of Re.i for 1 year =1*1 ; , 

the interest of RfS for 1 year=-i, and rate=ic jer cent. 
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Not©. It ib obuous that this method can be adopted only when 
the number of years is some powei of 2, or of 3, or the product of 
some power of 2 and some power of $ 

Caso III f/avtng "iViH the print ifinf^ amount ami rate per 
t ent , to find the time. * 

Rui.h. Divide the amount of fu 1 or £1 111 the lequncd nuinbei 
of )ears, (which may bo obtained In dnidin^ the amount by the prin¬ 
cipal), b) the amount of AV 1 01 £i for 1 \c.11. If the quotient lx* 
greatci than the dmsor, dmdc it by that dmsor, and repeat the 
opeiation till a quotient smaller than the di\isoi is obtained If the 
last quotient be 1, the number of turns the operation of division is 
pcrfoimed will ropiosent the number of )tais , but if not, add to this 
the tune m whu h Re 1 01 £1 uses to the quantity icpresented by the 
last quotient. This will fjive th>* required number of yeais 

Ex, /. The amount of Ab 10000 put out at Compound Interest 
for a t (*i lain nuinbei of \ ears at 4 per cent per annum is Ab.11248 
1 on. 2 88/. ; find the time. 

Ah 11248 ro<r. 288/ -Ab 1124864 

Aint. of AV 1 in tin* reqd. no. of \ eai s— Ab (1 j 248*64 — 10000 

/vb 1 124864. 

\inount of Re 1 1*01 1 >ear - Ab rc>4 • 

Now, 1 124864 — t 04 - 1 0816 , 1 0816 - 1 04 -- 1 04 and 1 04 — 1 ‘04= 1. 

1 lent e the 1 eqd turnyeais An s 

E\\ 2. In what tune wall £12^00 amount to 1 S 1 ^5 9 s - °‘9 6d 
.it 6 per rent Compound Inteie.t’' 

^15185 99. 090,/-=£15185 454 

Amt of £1 111 the reqd no. of \ears - fj 1 5185*454— 12500) 

£1*21483632. 

• Amount of £1 toi 1 viai -£106 

Now, 1 21483632 - 1 of»= 1 146072 , 1 146072-ro6-- ro8i2 and 

1 -0812 — r *o6 — 1 02 

Ileie, the last quotient 1 02 is less than ,the dmsor; therefore 
the reqd no. of years = 3 yuais+u fiaitioa of a veai. 

Now, to find the fiaction.il part of a jear in which £f rises ^o 
£1*02, at 6per cent Simple Jnteiest 

The interest on £1 foi reqd tune = £i 02-£1-£ , o2 = £. 1 ft . 

The Simple Intel est on £1 for r ycar= 1 «io = £-;*<»» 

anti J (i is \ of - J 0 , the reqd time = 3.’. years. An\ m 

Ev. j. The difference between the Simple and the Compound 
Interest on a certain sum of money for 3 y^ais at 5 per cent, per 
annum is Ab 133. 7a. ; find the sum. * 
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r x 7 

Simple Int. of Re. 1 for 3 yrs. at 5 p. c. = AY.-^^j or AV.'i 5. 

Amount of AY.i at the end of 3rd year at Comp. Int. = A\f.(ro5) ;J 

==• AY.i "157625 

the int. of Re. 1 . = AY" 157625. 

the diff. between the Simple and the Compound Interest of Re. 1 
= AV.(*i57625-’I5)=WyV *007625; and Ab.133. 7^. = AY.133 4375. 
Re. 007625 . Rs. 1 334375 AY.i . sum reqd. 

sum reqd. = Rs.{ 1 33*4375 - *00762 5) = AY. 17500. A ns. 

Examples CLX1. 

1 . What sum of money lent at Compound Interest at 7? per 
cent, per annum will amount to AY-4y6yi. 14a in 3 years ? 

2 . What sum placed out at 3 per cent. Compound Intciest 
amounts in 3 years to ,£364242. 6s. S/f. ? 

3 . Find the principal which will pioduce £21. os. 4d. in 3 years 
at 5 per cent. Compound Interest. 

4 . What sum of money will amount to Rs. 48027. 10 a. (yp. in 
2^ years at 5 per cent Compound Interest ? 

5 . At what rate percent, will £ 100000 amount to ,£108243. 45. 
in 4 years at Compound Interest? 

6 At what rate per cent, w ill ,£500 amount to £ 607. 15J. o{d. 
in 4 years at Compound Interest ? 

7 - The amount of AY. 4000 for a ceitain time at 5 per cent. 
Compound Interest is AY.4520. 4 a. ; find the time 

8 . Required the time m which ,£20000 amounts to £24261. 2J. 
4 \d. at 8 per cent. Compound Interest. 

9 . In what time will ,£15000 }*ain £1390 18 s. 1 Id. by Com¬ 
pound Interest at 3 per cent, per annum ? 

10 . The difference between the Simple and the Compound 
Interest on a certain sum for 3 years at 4^ per cent, is AY.86. 13a. 2p .; 
find the sum. 

11 . The difference between the Simple and the Compound 
Interest on a certain sum for 3 years at 3jf per cent, per annum is £3. 
8 j. 4^<y. ; find the sum. 

12 . What will £400 amount to at 3 per cent. Compound Interest 
in a tipie in which Rs.fpoo amounts to AY.678. o a. 7\p. at 5 per cent. 
Compound Interest ? 

13 . A sum of money placed out at Compound Interest amounts 
to Rs .2420 in 2 years and to Rs .2662 in 3 years. 1 ind the sum and 
the rate of interest. , 4 
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14 A placed out a sum of money for 3 years at 5 per cent. 
Simple Interest, and B placed out an equal sum at the same rale and 
for the same time, but at Compound Interest, and thereby gained 
.£26. 13$. 4 d. more than A. What money was plated out by each ? 

15 . A bankei borrows money at 3^ p«r cent, per annum, and 
pays the interest at the end of the year ; he lends it out at 5 per cent, 
per annum payable quarto) ly, and icccives the interest at the end of 
the year ; by tins means lie gams /\s 2000 a year , how much money 
does he bonovv ? 

III. PRESENT WORTH AND DISCOUNT. 

* 

530 . Suppose A sold a horse to B for Rs 1025 payable 6 months 
hence ; the debt here cannot be claimed at present, for it will fall 
clue only 6 months hence. But when such a debt is paid befoie it is 
due, a sum smallei than the actual debt must be paid by the debtor 
and will be accepted by the crcdiloi as payment m full, with no loss 
to either party. In the pieseut case, let us see what is that smaller 
sum of money which B pays and A accepts as his full due. Suppose 
the interest at winch money is lent to be 5 pei cent, per annum. 
A's 1000, when put out to interest at 5 per cent, will in 6 months 
amount to /v^.1025. lliercfoie B may pay A *s 1000 .it present, and A 
may leceive it ns hi» full due instead ot A’v.io? 5, ulnc h he i« entitled 
to, at the end of 6 months F01, if A at once puts out to interest 
Rs 1000. at 5 per cent, it will in 6 months amount to /fa 1025 which is 
the actual debt. We call Rs. 1000, the smaller sum accepted as the 
present payment, the Present Worth, and Rs 25 the money 
deducted, the Discount Hence, 

531 . The Present Worth or Present Value of a sum of 
money due at the end of a given time is that sum which with its 
interest for the given tune amounts to the sum due. 

Thus, if /fa.350 in 6 months at 4 per cent, amounts to Rs. 357, it 
follows that /fa 3 50 paid now is equivalent to Rs 357 paid at the end 
of 6 months ; that h, the Present Worth of A’r.357 due at the end 
of 6 months is Rs 350 

532 Discount is the abatement ot» allowance made when 
a sum of money is paid before it is clue. But a sum of money due 
at the end of a given time is discharged now by the payment of its 
present worth ; true discount therefore is the difference between the 
sum due and its present worth. 

Thus, in the above example, Rs.(^S 7 - 35 °) or is the 

Discount on /fa.357 due b months hence. 1 

533 . Since Present Worth + Discount = Sum due; (Art. 532), 
and Present Worth+int. of Present Worth*Sum due ; (Art 531). 

, Discount on Sum due*interest of hs Present Worth, 
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534 . J)istomit on any sum is always loss than the interest on 
the same sum for the same time. 

Since this Piesent Worth is alwa)s less than tne sum due, 
therefore the interest on the Present Worth is always less than the 
interest on the sum dut^ Put. by J>eJ. the interest on the Present 
Worth is the Discount i heudoie the Discount is always less than 
the interest on the sum due 

536 . To ft mi the Present llorth anti Pisiount of a given sum 
of money dm at the end oj a grain time at a given rate pet tent ., 
we should lust line! what Ah 100 or £100 amounts to foi the given 
time at the given i.ite ; and then state thus . 

(I) Amoifnt of Ah. 100 given sum . Ah foo . Present Woith ; and 

(II) Amount of Ah. 100 . gi\en sum * Intel est ot Ah. 100 . Disiount ; 

or Discount=Sum- Piesent Worth. 

J&a. Find the Present Woith and Disiouni ol Ah.3552. 8 a. due 
at the end ol 4 months at 4^ per cent. 

Int. at p. c. on Rs. 100 for 4 mo. = Ah of 4 •. = Rs. 1 \. 

Amount of Rs 100= Ah.(ioo + 1 —Rs ioi [. 

(j) Ah*. 101 ] . Rs 3552 \ Rs 100 . 1 ’resent Worth. 

Present Worth— Ah. 7 x x 100 = Ah. 3 500. A ns 

(11) Ah.ioD .A’}3552}, Ah. 1 1 Discount. 

Discount—Ah 7 M* 5 x _, ^, x j — Ah 52. 8a. A ns. 

or Discount=(Ah.3552 8«. — Ah.3500) = Ah.52. 8a. 

536 . When Present Worth and Discount are reckoned at 
‘Compound Interest, we shall find the amount ol Ah. 100 or £100 
at Compound Interest lor the gnen tunc at the given rate, and 
proceed as before. 

Ex. Find the Present Worth and Discount of Ah.2112. 8 a due 
at the end of 2 years, at 4 per cent, pei annum. Compound 1 Interest. 

At 4 per cent. Compound Interest foi 2 years AV.i amounts to 
Ah.( 1 ’04) a or Ah. r *0816. 

Ah.i*o8i6 : Rs 2112 5 . AV.i . Present Woith reqd. 

Present Worth=Ah.(2i 12*5^-i*o8i6)= Ah. 1953*125 

■ —Ah. 1953. 2a. 

Hence Discount = Ah.2i 12. 8a. — Ah. 1953. 2a. = Rs. 159. 6 a. 



Examples CLX11. 


^ 1 . Find the Present Worth of:— 

D) Rs .9265 due 2 years hence at 4^ per cent* Simple Interest. 

<2) *B«. . 2$ years 


tt* • 


41 
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(3) A , v. 793S- i2tf. duo 3yrs. 41110 hence at 3 pei cent. Simple Interest 

'4) ...3223 8tf. ... 8 months .3^ . . . 

15) .£46. i6r 8// ... y months . . . 3} 

f (>) ...370 4 s. 8 \tf ... IS months . . . ... . 

(7) ...437. 14.J 9 d. ... 51 veats .. 3^ * 

(81 Rs 11444. ou 8 p... 4yis yxl.ijs . . 2} ... . 

()) £z<\i 12s. 4 d .. i4 / ')d.i\s . . 4... . 

v ioj ,£9721 *ir . . 4 vc.us . ^ ... Compound Interest 

2 Find the Discount 011 

1) A’s 41204 4<r 8/i due 9 months heme .it 4 pei cent. Simple Int. 

2) ...5600 ... id mouths . 5 

13) ^355 5 *. , ••• 4 months .4* ... 

4) ...690. 3J. 94f. \ ... o months ... 3 

5) ..320 17$. 6 td. ... 3i \c\ns .... 4* 

(6) A’j.25i 6 4a ... v 1 1 y mo iScl.iys dj 

7 ) j£b21. y- 4 ^- -D 5 da\s .3! ... 

.8) . .298 os io (f . . 11 montlis .4 

9) A v.32457. 8rt. . 13d d«i\ . . . . 5i . . 

io) ,£2450. i8j. 9 d. .. v'mis .3, ... Compound Int. 

537 . Inverse Questions on P. W. and Discount. 

When the Sum due , its Ticsmt Woith or Dim aunt and the Time 
are given, to find the Rule />l/ t, ut. allowed, piotecd precisely as 
■n Interest (Ait. 529, C<ne 11); and so too, when the other quantities 
aie given, to find the tune ( Vit 529, (use 111 ). J11 such cases, con- 
ldei the Sum due as Amount, the Piesent Woith as Principal and 
the Discount as Interest. 

E.\. r. The discount on Rs 2957 8 a due at the end of 2 yrs. 8 mo- 
is found to be AV.332 8 a. ; at what 1 ate percent, is the interest allowed ? 

The Present Worth of A\ 29571 is AM29571-332^=^.2625. 
Therefore the interest on Rs 2625 for i\ yrs. h> Rs. 332C 

Now the Int. on tfi.2625 at i 0 / for 23 yrs. = /b.(2625 X 3 j} + loo); 
Rate per cent, reqcl. —332^ — (2625 X2*| *■ 100)=4$. Ans. • 

Ex. 2. If the discount on .£1321. los - at per cent, be ^121. 
3 or., how long was the sum paid before it was due ? 

£1321! -^i2il-ii200 is the Present Worth of ^I32i|. 

j£i2ii is the interest on £1200 ; 

Now the Int. on £1200 for 1 year=^(i2oox4J + 100)#*£$4. 

the time reqd. f* (121 1 **• 54) yrs.==^i years. Am. 
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Examples CLXI11. 

1 . What is the rate of interest in the following cases ?— 

(1) When the Disc, on A 's 1356. 10^. 8fi. due in 3 mo., is Rs. 23. 5 a. 4/. 

(2) When the Disc, on ?Vr. 78 a. 14a. due 8 mo. hence, is Rs. 30. 3 a. 

(3) When the Disc, on A’f.3888. 14a. due 18 mo. hence, is Rs.220. 2a. 

(4) When the Disc, on ,£574. 3-r. Ad. due 2 yrs. 3 mo. hence, is £ 32.10 s. 

(5) When the P.W. of A's.3286. 11 a. 4$. due in 3 mo. is AV.3254. 2 a. 8p 

(6) When the P.W r . of ^1336. in. 3d. due m 3i yis. is .£1137. ior. 

2 . When is the sum due, if the— 

(1) Discount on Rs. 13735 at 3} per cent, be Afr.335 ? 

(2) Discount on Rs. 13371. 8 a. at 4’ per cent be Rs. 1621. 8 a. ? . 

(3) Discount on A'j.238. 14a. 8 p. at 5 per cent, be /v^.35. 9 a. 4 p. ? 

(4) Discount on ^481. 8j. 2 ]d. at 3f per cent, be £$. 3s. 2 \d. ? 

(5) P.W. of j£668. 5 s. j\,d. at 5 per cent, be ^568. 15J. ? 

(6) P.W. of AV.2753. 5 a. 4fa at 4 per cent, be A’f.258r. 4 a. ? 

3 . The Discount allowed on a bill for £17192. 8r. paid 8J yeais 
before due, is ^3438. 9 s. j\d. ; what is the money worth ? 

4 . Find the difference between the discount on ^196. 4 s. 4 ^d. 
due 6 months hence at 8 per cent, and the inteicst on the same sum 
for the same time at the same 1 ate. 

5 . Find the difteieiiie between the interest on AV.2466. 10 a. 8p. 
for 2'l years at* 5.I per cent., and the discount on AV.2839. 12a. due 
2f years hence at the same rate. Explain the lcsult. 


533. Miscellaneous Questions on P.W. and Discount. 

Ex. 1. The discount on a sum of money due 1 yr. 4 mo. hence at 
4| per Cent, is ,£48. 9 s. Find the.sum due, and also its present worth. 

Int. on £100 for i. 1 , years at 4 \ per cent. = ^4^ x i£ or 

Discount on ,£(100+6.',) due 1^ yrs. hence at 4$ p, c.**£6\. 


Hence £6} : ^£48. 9J. . ;£io6i : sum due ; 

sum due = ;£( io6 ; \ x48 2 0 0 6?,) = £81 3. 9 s.\ 
and Present Wor<h=*^8i3. gs. - ,£48. 9s.—£76$.j 


Am. 


Ex. 2. If the interest on /fr.2531. 4a. at 5 per cent, be equal 
to the discount on for the same time at t the same rate, 

when is the latter'su3r?u!er > * 

Intent on £*253*, 4#.*-Discount on 73. 9 

is the A W. of 8 sA$?i. 7* 
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Interest on Rs. 2531. 4^. = 7^^.2573. 7a.-/fa.2531. 4<*. = /fa.42. 3<*.,* 
tout Interest pn ^J.2531^ for 1 year =» 7 fa 2531 } x 1 g () -/fj. a «p. 

the reqd. time=s(42,^j-®* yr. = £ yr. = 4 months. Ans. 

Ex. 3. If the difference between the interest and the discount on 
a sum of money for 8 months at 4 per cent, is 12a. Find the sum. 

Interest on Rs.100 for 8 mo. at 4 p. c! = /fa. 8 . 


. Rs.300 . =Rs 8. 

.*, Discount on /fa 308.. =/fa8. 

./fa. 300. =/fa.^ x 8. 


the diff. bet. Int. and Dis. on Rs 3oo = AV.(8-;|g{{ x 8) = ^..^. 

Hence Re..^ : 12 a. .. /fa.3oo : sum reqd. 

sum reqd. — /fa. 303x]5 x ‘ft 8 = Rs 1082 13a. Ans. 

539 . The dtjferente be five en the interest and the discount on a 
icrtain sum of money for a gi ven tune at a given rate per cent, is the 
interest on the discount for the sum - time at the given rate. 

Sinte the Sum due = the /’. IV. + the Discount ; 

Int. on the bum due=Int. on the P. H^ + Int. on the Disc. 

But Int. on the P. ^ = the Discount on the sum due ; 

Int. on the Sum due=the Disc, on the Sum due + Int. on the Disc. ; 
Int. on the Sum due —the Disc, on the Sum due = Int. on the Disc. 

Ex. 1. The interest on a certain sum of money is Rs. 280 for a 
(ertam time, and the discount on the same sum for the same time 
and at the same rate is Rs. 218. 12a. ; find the sum. 

Rs.280 — /fa.218. 12a, or /fa.61. 4 a. is the interest on /fa.2i8j. 

Hence /fa.61 { : Rs. 280 :. /fa.2i8,’ : required sum. 
reqd. sum = Afa.(218^ x 280-61 = /fa. 1000. An . 

Ex. 2. The discount on a certain sum of money due 9 months 
hence is Rs.200, and the interest on the same sum for the same time 
is Rs. 207. 8 a. ; find the sum and the rate per cent, per annurfi. 

/fa. (207,^ — 200) or Rs.y \ is the interest on Afa.200 for 9 mo/ 

• Rs.yl x \ .for 1 year. 

Int. on Rs. 100 or the rate reqd.=/fa. ^ x \j l x * = ^Rs.^. Ans. 

Agai% Int. on the sum for 9 mo. at 5 p. c. = /fa. 207. 8 a. 

... for 1 year ... =»Rs.207l x § or /?**§&. 

Hence Rs. 5 : /fa. a g tt :: Rs.ioo : sum reqd. 

sum reqd. = Rs.too x a |] a x l = /fa -5 533 - 5 a - 4 f* Ans, * 

Ex. 3. If Rs. 8 be allowed as discount off a bill of Rs,80 dueV 
6 months hence, how much should be allowed off a bill of the same 
amount due 15 months hence ? 

Rs. 8 is 6 months’ discount off Rs. 80, 

,\ Rs.8 is 6 months’ interest on Rs.{ 80-8) or Rs.72 ; 

/, 7?j. 4 is *3 months’ ... ... Rs.72 ; 

30 
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' Rs.20 is 15 months’ interest on Rs.72 ; 

Rs 20 .discount ... Rs (72+20) or Rs 92 ; 

Hence Rs. 92 : Rs.So Rs 20 : discount reqd. 

/, discount reqd. = Rs (80 x 20 — 92) = Rs. 17. 6tf. 3 A ns. 

. Ex. 4. If A'j. 24 be allowed as discount off a bill of Rs 132 
Vone 6 months hence, wli.it ,houid be the bill from which the same 
sum is allowed a» 3 months’ discount ? 

Rs. 24 is 6 months’ discount off Rs 132 ; 

/. A?j 24. interest on Rs (132 — 24) or A’j 108 ; 

,’ t Rs 24 is 3 months’. Rs 108 x 2 or Rs. 216 ; 

Rs. 24.discount on Rs (216 + 24) or /uF.240. 

^ Hence the amount reqd. = Rs 240. 

^ Ex. 5. If Rs. 12 be allowed as 6 months’ discount off a bill ol 
Rs. 132, and at the same rate of mteiest Ah 40 be allowed off a bill ot 
A’j. 2 40, for how long a period had the lattei bill to run ? 

A'j 12 is 6 months’ discount off Rs 132 ; 


A'j. 12.interest on A'j (132 — 12) or A’j.120 ; 

A'j.20... A'j 200 or A'j.(24o —40) ; 


A'j 40 is 12 months’. Ah (240 — 40) ; 

/, A’j.40 is 12 months’ discount on A’j 240 
lienee the time ieqd. is 12 months. Ans. 

Examples CLXIV. 

1 . On what sum of money duo at the end of 1 year 4 months 
does the discount at 4',* per cent, amount to A’j 484. 8 a. ? 

2 . On what sum of money clue at the end of 3 years 9 months 
does the discount at 4 per cent, amount to ^105 81. ? 

3 . The discount on a bill due 9 months hence at 4 per cent, 
per annum is £ 6. 15J. ; what is the amount of the bill ? 

4. If the interest on A’j.8825 at 4 pei cent, be equal to the 
discount on A'j. miy. 8 a. y when is the lattei sum due ? 

5 . If the interest on A’j.5333. 5 a. 4/). for 2 years is equal to the 
discount at the same 1 ate on A’j. 5600 due 2 years hence, what is the 
rate of discount ? 

6 . If the interest on ^4550 at 3 per cent, be equal to the chs 
count on ^5573. 15J- at the same rate, when is the latter sum due ? 

7 . At wh'at rate per cent, will the interest on £3729. 7s. 6d. in 
4 years, be equal to the discount on ^4661. 14J. $\d for the same time ? 

8 . The difference between the interest on a certain sum for 
3 years at 5 per cent, and the discount on the same sum due 3 years 
hence at the same rate is Aj.153. Find the sum, 

9 . The interest on a certain sum of money for a certain time 
is A'j. 36, and the discount for the same time is A'j?3o ; firtd the sum. 
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10 The interest on a certain sum foi a certain time is Ah. 70' 
and the discount for the same time is Ah 54. iki., find the sum. 

11 . The discount on a certain sum due 2 years hence is 
A h 638. 8 a. r and the interest on the same sum for the same time is 
Ah.718. $a. ; find the sum, and the rate pci cent per annum. 

12 . On what sum will the dififeionce between the interest and 
discount for 6 months at 4 pei cent be 2 a i*44/>. ? 

13 . The mteiest on a ceitain sum for 4 years is ^35, and the 
discount on the same sum due 4 years hence is 15J. less. Find the 
sum and the rale per cent. 

14 . A tradesman maiks his goods with two prices, one for 
ready money and the other for ciodit of 6 months , w'hat ratio should ^ 
the two prices bear to each other, allowing inkiest at 7^ per cent 
pei annum ? If the ciedit piue of an .11 tide be Ah.332, what is the 
ta-.li price ? 

15 . The discount on A’j. 275 fora ccitam length of time is Ah.25 , 
what is the discount on the same sum (1) foi twice that length of 
time, and (11) for half that length of time 1 

16 - The mteiest on Ah 5225 for a ceitain time is Ah.343. 12a. ; 
find the discount on the same sum foi the same time. 

17 . If 13J 4(t be allowed as discount off a bill of j£io due 6 
months hence, how'much should be allowed off a hill for the same 
amount due 8 months hence ? 

18 . If Ah. 10 be allowed as discount off a bill of Ah.50, and at 
the same late of mteiest Ah.25 he allowed as discount off a bill for 
Ah 150, clue at the end of 8 months ; foi how long a penod had the 
first bill to run ? 

19 . If £6 be allowed as discount off a bill of £56 for 8 months, 
find the amount of another bill, off which £30 is allowed as discount 
for 20 months. 

20 . If A’v.5 be allowed as discount off a bill of Ah 125 due a 
certain lime hence, what would be the discount allowed off, if thc\ 
bill had twice as long to mn ? 

21 . If £2652. 5 s. be clue 3 years hence, avhat sum will be due 
at the end of 1 year, if Compound Interest be allowed at 3 per cent. ? 

* 22 . Five volumes of a work can be bought for a certain sum 
payable at the end of a year, and six volumes of the same work can 
be bought for the same sum in ready money ; what are the rates of 
discount apd interest? 

23 . A bookseller sells 20 copies of a book for a certain sum 
How many will *he give for the same sum, allowing credit for 5 years, 
if money is worth, £ per cent. ? 

24 . The discount on a sum due 3 years hence is $ of the 
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• interest on the same sum for the same period. Find the rate of 
interest. 

25 . If Rs.io be allowed as discount off a bill for Rs.70, due 
sometime hence, what should be the present worth of a bill for 
Rs. 1300 which has only half the time to run ? 

26 . A. man bought a horse for 30 guineas and sold him 
immediately for ^38. 10s. payable at the end of 6 months. If the 
use of money be reckoned at 6£ per cent, per annum, what is now 
his gain per cent. ? 

27 . A offers for an estate Rs 37 800, and Z? offers /?f. 45400 to 
be paid at the end of 4 y**ars. Which is now the better offer and by 
how much, allowing 5 per cent interest ? 

28 < What sum must be paid now in order that a person may 
receive Rs. 2500 at the end of every year for the next three years, 
the rate of interest being 3J per cent. ? 

29 . vfa.1250 is due at the end of 3 months and Rv.<) 00 at the 
end of 7 months ; what sum at the present time is equivalent to 
both these sums, calculating interest at 4! per cent. ? In what time 
will the result amount to Rs.\2$o + Rs.<)qo at the same rate of 
interest ? 

30. I buy a garden for A’r.35000, and sell it the same day for 
^f.42000 to be paid in two equal instalments at the end of 3 and 
6 months respectively. How much do 1 gam by the transaction, 
reckoning interest at 6 per cent, per annum ? 


CHAPTER XIV. 

Mercantile Transactions. 

540. Commercial Allowances. It is customary with mer¬ 
chants to allow both in buying and selling certain deductions (such 
as Tare and Tret ) from the weight of goods that are sold 1 by weight 
for the casks, bags, &c., which contain the goods. 

Tare is the allowance of a certain weight which the seller makes 
to the buyer on acqount of the weight of casks, bags, &c., which 
contain the goods. 

, Tret is the allowance made to purchasers for waste or refuse 
matter after the tar 3 is deducted. 

The total weight of goods without deductions for tare, tret or 
waste is called the gross weight; the weight free from all deduc¬ 
tions is called the net weight. 

> Required the net weight of 18 chests of tea, weighing 
28 cwt. o qr. 3 tbs., tare being allowed at 4 lbs. per chest and tret 
16 lbs. per cwt. 
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28 cwt. o qr. 2 lbs. gross 
4 lbs. x 18 2 16 tare 


16 Ibs.= 1 of 1 cwt. 

27 

1 

14 



3 

3 

18 

tret 


23 

1 

4 

yet weight 


541. Discounting Bills. A Bill is a document of agreement 
to pay a particular sum of money at the end of a certain time. 

( I ) A Bill of Exchange or Hundi is a written instrument in 
which one person orders another to pay to him, or to some other 
person, a sum of money at a specified time. Thus .— 

A’j.500. Calcutta , 10th, May , 1897. 

Two months, after date pay me or order Five hundred 
Rupees,^ value received. 

To X.Y.«x A - B - 

Lucknow^ N.-W. 1 *. 

Here the Bill is drawn by A. B. and sent to X. K, who on 
accepting It, writes his name across the Bill, and engages to pay to 
A. B or order A’jr.500 in 2 months after 30th May, 1897. 

( II ) A Promissory Note or Note of Hand, is a written 
instrument in which one person piomises to pay another or his order 
a sum of money at a specified time. Thus .— 

A’j.Soo Calcutta , joih May , 1897. 

Three months after date, I promise to pay .A. B. or order Eight 
hundred rupees, value received. 

X. Y. 


Here, X. Y. engages to pay A. B. or his order Rs .800 at the end 
of 3 months from 30th May, 1897. 

When a bill is due 2 months hence, it is called payable at two 
months' Sight. 

542. If now the holder of the Bill or the Note wishes to cash 
it before it'is due, he takes it to a banker or bill-broker ; and if he be 
satisfied of the credit of the parties to the bill, he discounts it; that 
is, he pays the sum specified on the bill or the note, deducting dis¬ 
count for the time it has still to run. But the practice prevailing 
among the bankers is to deduct the Interest *f the sum specified, 
instead of the interest oj the Present worth of that sum, which is 
the True discount (Art. 533). And as the Present Worth of a sum, 
due at some future time is less than the sum itself, the true discount 
is less than the banker's 01 mercantile discount, called the Com¬ 
mercial or Practical Discount. Hence the difference between 
the true and mercantile discount is the banker’s gain. 

Thus, it has already been seen that the True Discount on iV ^-357 
due at the end of 6 months at 4 per cent, interest is Rs.y. The Com¬ 
mercial Discount, however, is the interest on A’j-357 for 6 mbnths at 
4 per cent., and is therefore AV.357 x too x ^—Rs.y. 2 a. nearly* 
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54 a A Bill of Exchange or a Promissory Note always runs 
3 days beyond the time specified in it and these three days are 
called the Three days of Grace. Although ongmally a mere, 
custom, it has*now all the force of law. 

Thus, a Bill drawn on 5th January at 3 months is nominally 
due on t;th April, but legally on 8th April. Moreover, calendar 
months are always reckoned, so that a Bill at 3 months, whether 
drawn on 30th or 31st Jan. is nominalh due on the 30th Apiil, and 
legally on the 3rd May. In calculating the number of days, it is 
usual to omit the day on which the Bill is drawn 

Ex. /. Find the banker’s disc, on A’r 2505 due m 5 yrs. at 3! V 

The Banker’s discount is the interest on the given sum. 

Interest or Banker’s discount on Rs.100 for 5 yrs at 3} p c. = Ar ’/’• 
interest on Rs 2505 = Rs ‘j x VoV— [Ah. 438. 6 a. Ans. 

Ex. 2. A hill of Ah.770 is diawn on 8th March at 6 months, 
and discounted on 3rd June at 5 per icnt Kind the banker’s gam 

The Bill is nominally due on the 8th of September, and therefore 
legally due on the nth. Also it is discounted on the 3id June, and 
the number of days between 31 d June and 1 ith Sept, is 100. 

Interest on Rs. 100 for 100 days at 5 p c, = A’r 5 x " = Rs 1 *} 

Rs. 101^ : Rs 770 A’v 1 ^ true dis< ount. 

true discount = Rs. X ^ * 1 °° — Rs to. 6 a. 5*8/., 

73x7400 J 1 

and Rs. 100 : Rs 770 Rs iy 4 . banker's discount 

banker’s dis< ount = /\’j. 77 o x Vi° x r/io = ^ 10 8«. 9*2/* 
banker’s gain = A’ s. io. 8 a. cy'ip. — Rs. 10. 6 a. $'%p. 

— 2 a V4/i A ns 

Examples CLXV. 

1. Find the banker’s discount on AS 4635, due in 2^ )eais, at 

2jJ per cent. . 

2 . A bill ot y^.12800, due in 1 year io months, is discounted 
by a banker at 4J per cent. ; what will the holder receive ? 

3 . Find the difference between the bankei’s and the true dis- 
< ount on AV.7249. 6 a. llue in 9 months, at 4*{ per cent. 

4. Find the difference between the banker’s and the true 
discount on £300. 2s. 6</., due 4 months hence,Ttt per cent. 

5 . How much less than the true piesent worth will a banker 
give for a bill of A’j- 9504, due in 7^ months ; interest at 5 p. c. ? 

6- What will a banker gain by discounting a bill of A‘j.73 10 * 
4 a, due 2^ yeais bench, at 5J per cent. ? 

7 . What will a banker retain on discounting a bill of Rs. 12750, 
drawn on the 4th of March at 10 mouths, and discounted on the 
14th of August at 5 per cent. ? 
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8 A bill is drawn for AY 337 8a on July 17th at 2 months, 
and discounted Aug. nth at 3J per rent. ; how much does the 
holder receive ? 

9 What deduction does a hanker make in discounting a bill 

for Ah' 77163 6 a drawn Oct. 10th at 9 months and discounted March 
15th at 61 percent. ? * 

10 . What does a banket give as the piescnt woith of a bill 
for ^562. is. 6 d. drawn on Sept 4th at 5 months and discounted the 
•>ame day at 6f per cent.? How much is the result less than the 
true present worth ? 

11 How much does a banker give as the present worth of .a 
bill for AY 52534 4 a drawn Nm 6th at 10 months, and discounted 
by him on Feb. 21st at 4 1 pei cent * 

12 . On 31st Oct a bill was drawn at 6 months for Ah 3097. 10a. 

and discounted lan 27th at 7 per cent. ; what was charged for 

discount, and how much did the banker gam ? 

13 . Requied the true discount on ,£2454 2r lorf drawn on 
May 10, 1884, at 1 year, and discounted on April 3, 188;, at 9* per cent. 

14 A bill was drawn on May 14th at 2 months, and was dis¬ 
counted on July 2nd at 8', per cent. If the banket’s gain was is. 4rf., 
for what sum was the bill diawn ? 

15 . A person di-counting a bill 8 months before it is due, at 
6 per cent, interest, receives £2 7? Off less than the amount of the 
bill What was the bill drawn foi ? 

16 A biU was diawn on M.nrli ir for 30 days, and was dis- 
v ounWI on March 18 at 4 per tent ; and the banker’s gam was Ah. 5. 
What w.is the bill diawn foi ? 

17 . A bill for £120 5 c was drawn on March 9 at 5 months, 
interest being calculated at 5 per cent. , the discount on the bill was 
£1. 5-r. On what date was the bill discounted ? 

18 A banker discounted a bill 9 months before due, anil found 
that he would ha\e lost y, of what he deducted as discount had he 
reckoned true discount Find the rate at winch interest was cal¬ 
culated. 

544 . Commission and Brokerage. Commission is the 
charge made by a n Agen t for buying or selling goods, property, &c. 
for another, and is usually a percentage on the value of the goods 'or 
property bought or sold. 

Brokerage is the charge made by a Broker. for buying or 
selling goods, shares, &c foi another ; and is usually a percentage 
on the full amount of the transaction 

545 . Cash Discount. Digcaupt, without reference to time, 
is an allowance frhich mcrchairt?and tradesmen make to such of their 
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customers as are willing to pay ready money. This allowance is- 
usually a percentage on the amount of the account. 

546. Since Commission, Brokerage, &c. is a percentage on 
the given sum of money, to find their amount proceed thus .— 

Multiply the sum by the number expressing the rate per cent, and 
divide by too. Or apply *Ru f e of Three. 

Ex. i. An agent sells goods to the value of ^.5835, on which 
he receives a commission of 3^ per cent. ; how much does his 
commission amount to ? 

The commission = 7^.(5835 X3iJ — 100) = A*s.2 18-8125 = A’j. 2 18. 13a . 

'Jr. 2. Find the broke ration £5000 at iA per cent. 

The brokerage = £5000 x l* x |io = £ 75 * rim. 

547. Iraq Insurance is a contract by which one 
party undertakes to pay a specified sum, at the death of a person, 
or against any loss to houses or good^ by hie, or to ships 01 their 

argoes at sea, m consulei ation of the pi otected party paying yeai 
y year, or once for all, a certain percentage of that sum. 

The parties who t ake the risk ;>rc called the Insurer s 01 
Underwriters, and the protected party is caned the injured 
The consideration money paid by the lnsuied is called the 
Premium ; the instrument containing the contiact is called the 
Policy of Insurance ; and the stamp-duty on the policy is called 
l the Policy duty. 

, 54a When a man insures, so as to recover not only his 

'''property, but the premium and all other expenses contlC^Te^"'RTTfr'lts 
lhstfr&ice, it is said to be covered. 

" 549. Insurance is calc ulated m the same way as Commission. 

Ex. 1. What sum should be paid for insuring a vessel and 


cargo worth jfa.22250, at 3 \ per cent. ? 

rpi I J /» IT 

^WWi^reniium reqd. = A’.i. 22250 x 3^ x t } ti 


u 0 — A's.7 2 3. 2a . A ns. 

\Ex. 2. A cargo is valued at ,£5270. 6.1. ; the premium on insur¬ 
ances at the rate of 5 guineas per cent., policy duty at 4^. per cent., 
and commission ^ per cent. ; what sum must be insured to cover the 
cargo and the expenses of insurance, and what premium must be paid ? 


Deduct from £*ioo 

Premium £5. tWS" 

Policy duty 4J. o d. 

Commission 8 s. 9 d . £5. 17s. 9 d. 

£ 5 - 17 -f- 9 d. £ 94 - 2I 3d. 
recover both cargo and expenses of insurance we must insure ,£100 
for every £94. 2 s. 3d. of' cargo ; therefore 

£ 94 - 2 s. 3d. : ,£5270. 6s. :: £100 : sum to be insured, 
or £94^1 '• £5270^ £100 5 sum to be insured. /, 

sum to be insured =£ £ x J 00 x ? $ij — £5600. A ns. 


In case of loss, for every £100 
received fiom the underwi iters, 
£ 5 . 1 ys. 9 d. is for expenses of in¬ 
surance, and the remaining £94. 
2 s. 3d. is for cargo ; hence to 
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Also, the expenses of insurance are at the rate of £$. 17s. gd. for 
every ^94. 2 s. 3d. of cargo ; therefore 

j£ 94 . 2J. 3d. : j£ 5 2 7 °- :: £5. 17J. 9*/. : expenses of insurance ; 

expenses reqd = £(5270,ft x 5^ ^94^) ^^329. iy. 

an d ^94. 2 s. 3d. ■ ^5270. 6 s. • £5 5.V. : ptemium to be paicj. 

/. premium reqd. = ^(5270 1 J () x 5 1 94 i> 0 ) = £294. Ans.^ 

Examples CLXVI. 

1 . What does a fac tor receive fojijeUing goods to the amount 
of A^.3758 5 a. 4 p. at a commission of ™per cent. ? 

2 . What is the ready money payment of an account amounting 
to A\s.3597. 6 a., allowing .1 discount of 2A per cent. ? 

3 . What is the biokeiage upon a money transaction of £ 273. 
15J. at 3s. 4 d. pei cent.? * 

4 . What is the brokerage on AV.7681. 4 a. at AV.i. 10 a. Up¬ 
per cent. ? 

5 . For what sum should goods, worth ^4384. at. 3d, be insured 
at £2. 6s. 8 d per cent., that the owner may lecovor, in case of loss, 
the value of both goods and piemium ? 

6. A commission agent sells 1436 barrels of flour at AV.i 5 per 
barrel ; what commission does he receive at 4A per cent. ? 

7 . The brokerage on a certain sum at 3s. \\d. per cent, amounts 
to £1. 5 s. 7\d. ; find the sum. 

8 A man insured his house for AV.i 6800 at AV.3. 12a. per ccnt.» S 
so that m case of fire he might recover both the value of the house 
and the premium. Kind the \aluc of the house. 

9 . What sum must be paid to insure a cargo worth 71V/25850, 
the premium being Rs.17. 8 a., policy duty AV.i, and brokerage Re. 1. 

4 a per ccrrt. respectively ? 

10 . A ship is insured for A of its value at & per cent., and the 
insurance amounts to Rs 1560. What is the value of the ship ? 

11 . At what rate per cent is discount allowed when a trades¬ 
man deducts Rs.40. 6a. 6p. from a bill of AV.897. 14 a. 8 p. ? 

12 . An agent sells goods to the value of 7^.796536. 4 a. on 
which he receives a commission of 3] per cent., while his office and’ 
other expenses amount to 22A per cent, of his commission. How 
much clear profit does he make, and how much does he remit to 
his principal i 

13 . A broker at the public sales buys 5 chests of indigo 
weighing 18 cwt. 3qrs 22 tbs. net, at Rs.2. 14**. 8^. per tt>. ; find the 
brokerage at,f per qent. 

14. A ship worth ^15325 is to be insured, so that its value 
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and all the e\ppnses connected with its insurance may 'be covered. 
The premium is 2} guinea-, per cent, policy duty 4?. per cent., and 
brokerage { portent.; what is the amount of the whole expenses 
paid am insurance ? 

15. What sum must be paid on the insurance of a cargo of 
the v^luc of AV.34575* 4*/, so that in < ase of loss the cargo and all 
expenses^of insurance mav be recoveied ■* The piemium is at the 
rate of Ks.4.7 41/ per cent, policy Ah 2 pel < ent, and agent’s com¬ 
mission i per cent 

550 Invoice, Accoimt-Sales, &c 

An Account-Sale is ^statement cliawn out by a Commission 
Agent or Broker shewing the s,ik*j lie has made of goods in behalf 
a)f another party. It is of the following fonn 

COUNI-S VI. F of rsche.tsof Lea, pei S S S<rn Salvador from 
London, on account of Messis Hare jpid Blackett, Canton 


111. 11. 

cwt 

qr. 

Mis cwt (p Mis. I 

£• 

\ 

it 

1 

3 chests 23 

2 

15 g ,oss 2 0 12 taie. 




No. 

5 38 

1 

24 • 3 1 T 5 — 





4 ••• 3 2 

3 

6 ... 23 18 ... 




1 to 15 

3 2 4 

0 

18 2 2 11 ... 





1 19 

0 

7 0 3 17 (iet 





Deduct 11 

■> 

a 

t*. 

z 





Na 107 

1 

oath’ll. 12\ 4rA pel cwt. 

1245 

17 

9 




cwt (ji M.s 





Ovcilakcr 7 

2 

19 1 1 it) tare 





I )educt 1 

3 

5 0 1 14 tret 





Not 5 

3 

14 at/'ll. im per cwt . . .. 

67 

11 

i 




(boss proceeds .. 

1313 

IT 

0 




ClIARC.ISS 







£■ d. 





Insurance on ^"1320 at 2 per cent . 26 8 0 





Policy Duty 


* ■« 1 3 18 6 





Freight on 120 cwt 

at 11 Vid. per c'wl. 5 15 0 





Primage and dock dues . ... 40 6 6 





t>ther ehaiges 


• ft ft ft ft ft ft ft ft 2 17 3 





Insurance of fire 


• ft ftftft • 213 





Sale charges 


• ■ **• 3 9 7 





Commission on 

£1 313 9?. 0 d. ai2'/./. c. 32 16 9 




• 

on 

£1320. O', o<A at yip r. 6 12 0 

124 

s 

0 


Net pioceeds due to Messrs. Hare and Blackett 

1189 

4 

0 


London : 


1 R. S. Buimimi & Co. 





The 31st Jnjy, 

rS<)7 

/ 





When a merchant (Henry Smith) of London ships goods, &c., on 
account and risk of a merchant (Charles Brown) of Calcutta, he 
sends with the goods a paper containing a memorandum of goods 
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with prices to the buyer. This is called an Invoice. It is of the 
following form, and differs in many respects trom the simpler 
Invoices given in Pane 305 . - 

Invoice of 36 boxes of coffee shipped on board the S. S. 
Golionda, William Burkett, master, for Calcutta on ;u count and usk 
of Charles Brown. 


CB. 

1 to 4 


. No. 

1 

2 

3 

4 


cwt. 

24 

18 

36 

30 


qr. 

3 

2 

1 

2 


lbs. 

18 gross 

25 . 

7 . 

13 . 


cwt. 

1 

1 

2 « 

I 


120 

6 


2 

3 


7 

19 


qr. 

2 
o 
o 
3 .. 

3 


lbs 

25 tare. 
9 ... 
27 ... 

_i4 ... 
19 ... 


io 3 


Charo.es. 


Bond and Custom-house entry. 

Cost of empty boxes... 

Small charges. 

Bills of Lading. 

Biokerage on £508 00 at p c 
Commission on .£521 10 9 at 2$ p c. 
Insurance on ,£525 ... 2 p.c. 

Commission on ^525 ... $ pc 

Policy duty 

Eirors Excepted 
London: \ 

The 10th Jan., 1S96. ) 


r tb. 



507 

£- 

s. 

d. 


0 

18 

6 


3 

4 

0 


1 

15 

6 


0 

3 

4 


7 

12 

_ 5 

>3 

*3 

0 

10 


'10 

10 

0 


2 

12 

6 


1 

3 

4 

27 



1 * > * 

548 


Henry Smith. 


£• 


s. 


d. 


1 7 


'3 

6 

17 


8 


551.* Bill of Lading, Bill of Exchange, &c. 


When a merchant in London ships goods to a merchant in 
Calcutta, he takes from the Captain of the ship a receipt of the 
goods made over to his charge This is calk < I a Bill of Lading ; 
and the Captain will not deliver the goods it any one who does not 
hold the Bill of Lading. 

The Shipper or Consignor also draws a Bill of Exchange on 
the Consignee ordering him to pay to his Agent or to a certain person 
in his behalf the value of the shipment. It is of the following form :— 

No. 512. Exchange for £$4%- 1 7 -s 1 - 5 ^ 

London , Jan. 10,1896 . 

At Thirty-days after sight of this our First of Exchange (Second 
and Third of the. same tenor and date unpaid) pay to the Mercantile 
Bank of India, Limited, the sum of Five hundred and forty-eight 
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* 

pounds, seventeen shillings and five pence, value received against 
shipment per S. S. Golronda , which place to account of 

Henry Smith. 

To Messrs. Charles Brown & Co., 

. Calcutta. 

This is accompanied with an advice containing the rate at which 
Exchange is to be calculated. 

Now, the Shipper may, if he chooses, send this Bill, together 
with the Bill of Lading and Policy of Insurance to his Agent in 
Calcutta for presentation to the Drawee ; but instead of doing this, 
as it will incur some delay in getting the money, the usual custom 
is that he goes to a Banker and asks him to discount the Bill,. 
(*• e.) pay over the value of the Bill (less commission) on the strength 
of the documents. If the banker agrees, he takes the Bill and pays 
cash to the Shipper, at a rate of exchange to be agreed upon be¬ 
tween them. The banker now becomes the master of the goods. 

The Banker forthwith despatches the Bill by the fiist and 
fastest mail steamer to his Agent in Calcutta (sending also two dupli¬ 
cates, called the Second and Third of Exchange, by other steamers- 
in case of accident). On its arrival in Calcutta, the Banker’s Agent 
presents the Bill to the Drawee for acceptance The Bill is then 
said to be sighted, and if the business is all in due form, the 
Drawee accepts it (z. r.) signs it and writes on it the date at which 
it matures ( i . c.) becomes due. The Bill is then returned to the 
Banker’s Agent and the Drawee binds himself to pay the amount 
of the Bill on due date. When the Bill is attached to the Bill of 
Lading and Policy of Insurance, it is called a Documentary 
Bill ; if not, a Clean Bill. 

The Bill, which one merchant draws on another for ccitain 
goods sold to him is called a Draft, and it becomes a Bill when 
the buyer* accepts or puts his signature to it. 

552 . Exchange. Exchange is the rule by means of 
which it is ascertained w r hat sum of money of one country is equi¬ 
valent to a given sum of another, according to some settled rate 
of commutation. 

Thus, by Exchange k we find the value of £5 in Rs., and vice-versA. 

553 . The Course of Exchange is used to express the sum 
of money of any place given 111 exchange for a Jtxed sum of that 
of 'another ; and the Par of Exchange denotes the sum of money 
of any place, which is of the same intrinsic and real value as that 
fixed sum. 

Thus, in the Par pf Exchange, £1 is equal to Rs.10 ; but in 
the Course of Exchange £\ sterling, a fixed sum, is equivalent 
to a variable number of Indian Rupees, more or less, according to 
circumstances. , • 

The Arbitration or Comparison of Exchanges is the 
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anethod of determining upon the rate of Exchange, called the Par of 
Arbitration, between the first and last of a given number of places* 
where the Course of Exchange between the first and second, the 
second and third, &c., of these places is known. It is called Simple 
•or Compound Arbitration, as three or more places are concerned. 

554. Exchanges between merchants are effected by means of 
written instruments, called Foreign Bills of Exchange or briefly 
Foreign Bills ; and a Bill on London entitles the holder to obtain 
.gold in London for the value of the amount mentioned in the Bill. 

Foreign Money Table. 


( a ) Gold Curgency. 


France, Belgium, 
Switzerland 

|...i franc 

= 100 centimes 



Italy 

...1 lira 

= 100 centesimi 



Spam ... 

Greece . 

...1 peseta 
...1 drachme 

--= too ceutesimos 
= 100 lepta 

► = fid. nearly. 

Servia. 

...1 dinar 

=100 paras 

• 


Bulgaria 

...1 leva 

= 100 stotinkis 



Romania 

...l ley 

= 100 bams 



Austria 

...1 florin 

= 100 kreutzers 

= u. 

I I ( | d* m • m 

German Empire 

...1 marc 

= 100 pfenmge 

= 

ii'ld* ... 

Holland 

...1 florin 

■= 100 cents or 

20 stivers. 

J- = IS. 

. 

. 

* 

00 

Norway, Sweden, ^ 

... 1 krone 

= 100 ore 

= is. 

iti. ... 

Denmark J 




Portugal 

...1 milreis 

= 1000 reis 

=.49. 

6 d. ... 

United States ) 
Canada / 

...1 dollar $ 

= 100 cents 

— 4 f - 

2 (I. ... 


(b) Silver 

Currency. 



India \ 

'Ceylon J 

...r rupee 

= 16 annas \ 

= 100 cents J 

• 

— is. 

4 <y. ... 

China * . 

...1 tael 

= 1000 cash 

= 6 s. 

6 d. ... 

Russia . 

...1 rouble 

=100 copecks 

«3J. 

1 \H. ... 

Turkey . 

...1 pound 

= 100 piastres 

«= 16.9. Ojd. ... 

Japan . 

...1 yen 

= 100 sen 

1 

*=4 J ' 

I (tm . • • 


* 

555 . From the nature of Exchange we see that the operations 
necessary to calculate it, are only applications of the Rule of Propor¬ 
tion ; but the easiest method is the application of the Cc un Bulb. 


Ex. I. What Indian money must be paid for ^6643. W 
ithe course of exchange being u. io\d. per rupee. 

(i) is. 10let. : ^6643. 17s. 6<£ :: Re. 1 : sum in Indian money ; 
or 22 \d. : 1594530^. "Re. 1 : sum reqd. 

. ,\ sum reqd.« Rs.( ISQ 4 S 3 Q + 22$)~ Rs.7o868. Am. 
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(11) Reqd. no. of Rs.=£ 6643. 17.?. 6d. or £6643^. 
is. io?d. or £ = Re. 1 

no. of Rs. reqd = 6643£ ~ Vr = 5 H- 1 x V == 70868. 

Ex . If the exchange between Amsterdam and Paris be 54c/. 

for 1 crown, and between Amsterdam and London be 33^. 9 d. 
Flemish for £1 ; what is t he pai of exchange 01 the arbitrated price 
between Paris and London ? 

Let x be the exchange value of the crown in d. 

Reqd. no. of d. = r < row n, 54 x 240 , _ , 

1 ciown =54 d ’ 405 

33 ‘ r * 9^ or 4 ° 5 ^ ~jC 1 or 240^ Ilenc^ 1 crown at Paris — yid. m London. 
/ 

/ Ex. 3. Convert Ah.23000 into English money, when English 
Vfnoney is at a premium of 15 per cent ; the p.u of exchange being 
2 s. per rupee. 

At par, 2 s = Re. 1 ; at 15 p c premium, 2.1 = Re. 1 + Re. T '^ 0 = Rs.* /, 
Re. 1 = £ 1 ,’ x 2 s. = It-s ; and Ah.23000= iV x 23000J. = £2000. Am. 


Ex. 4. A Niwv York men hant remits 27940 florins to Amsterdam 
by way of London and Pans, at a time when the exchange of New 
York on London is 4’885 dollars for £1, of London on Paris is 25 fr 
40 c. for £i, and of Pans on Amsterdam is 212 fiancs for 100 florins ; 
£ per cent, brokeiage being paid in London and in Pairs. 


Dollars reqd. = 27940 florins, Dollars reqd. 

100=212 fiancs, _ 27940x212x801 x8oi X4885 

100= lOOsfr , with brokerage “ 100 x 100X2540X 8x 8x 1000 

2540= icxx£, ... .. , ^=11420317. 

1 =-4 885 dollars ; = 11420 dollars 32 c. Arts. 

Ex.. 3. Find the par of exchange between the U. S. gold eagle, 
weighing 258 grains T ’«. fine, and the sovereign of which 1869 weigh 
40 lbs. of gold 11 line. (1 eagle = lo dollars.) 

£* reqd. = 1 eagle, . ,, , _258 X9X 12 x 1869 

1=258 g is. $ standard, 11411 iox 11 X5760X40 

10= 9grs. fine. _ =2-o«!4838... 


11 = 12 grs. Britt standard, 
5760= iTb. 

40=£1869 ; 


• A,,n,l _ 25 8 x 9 XI 2 X !869 

• 1 10x11x5760x40 

= 2-054838... 

(te.) 1 eagle=£2-054838... 

1 dollar gold=£-2054838... 

10000000* 


1 and -2054838 $s=4 ' 8665 . $ - 

6 . Find the relation between the sovereign and the Napo¬ 
leon, as determined, from the intrinsic value of the two coins :— 
40 lbs. Britisli standard gold, li fine, is coined into 1869 sovereigns ; 
and 15432 grains French standard gold, fine, is coined into 155 
Napoleons. (1 Napoleon = 20 fr) • • 
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Napoleons reqd. = £i, 

l869=4oll>s. British standaid 
12= i ilbs. fine, 
i = 576ogrs... 

9=iogis. Fieneh standard, 
15432=155 Napoleons , 


Napoleons tcqd. 

_ 40x11 x 5760X 10x 155 
1869 X 12 X9 X 15432 

= I 261106. 

£i-= 1 261106 Nqpoleons 
= 25 222 12 francs 
' = 25 fr 22 c Arts. 


Examples CLXVII. 

1 . Reduce ^1857. 14s. 3d to rupees, (Src at the rate of is. 11 "\d 
for 1 rupee. 

2 . How many francs will be gnen in Paris for ^688. 14?. 8 d, 
when the course of exchange is 25 fi 42 \ c foi £1 ? 

3 . If ^1=24 fr. 57 c, express in francs and centimes ^107. 
i6r. o4*/., and ^256. 3? 4 \d. 

4 How many dollars must be given for a letter of credit on 
London for ^234.6 ior., when the exchange is 489 (ents for £j ? 

5 - What is the arbitrated rate of exchange between Hamburgh 
and Paris in francs pci 100 maics, when the corn sc of exchange 
between London and Pans is 2545 fiams for and between 
London and Hamburgh 2048 pfennige for ? 

6 . A person in London owes another at Petersburg 500 roubles, 
exchange at 40^. steiling per rouble : but remits to Paris at 24 francs 
per pound sterling ; thence to Lisbon at 500 lets for 3 fiancs ; thence 
to Amsterdam at 20 stivers pri crusado ot 400 leis and thence to 
Petersburg at 25 stivets per rouble ; find the arbitrated rate between 
London and Petersburg and the gam or loss by the circuitous mode 
of remittance. 

7 . The rate of exchange between London and Petersburg is 
31 Iff. for one rouble, between Vienna and Petersburg is 955 florins 
foi 60 nibbles, and between Paris and Vienna is 93} florins for 200 
francs ; find the arbitrated rate between London and Paris in francs 
for^i sterling. 

8 If London exchanges with Holland at a gam of 61 per cent 
when the rate of exchange is at 35*'* P cr % sterling ; what is the 
par of exchange ? 

9 . A person on leaving England exchanged his English money 

for French at the rate of 25 francs for a sovereign, and on arriving at 
Munich received 135 Bavarian gulden for 300 francs ; what was his 
loss (1) in English money, (ii) in French money, supposing a gulden 
to be worth is. 8|</. ? * 

10. The rates of exchange being £1 *25-4 francs, 375 francs = 
105 kreuteers, 60 kreutzers* 1 florin and the cost of travelling in 
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Germany being 1^ florins per German mile which is equal to 4^ English 
miles ; find the expense, in English money, of travelling 381 English 
.miles in Germany. 

11 . If be worth 1175 Dutch guilders, 101 thalers worth 
175 guilders, and 2 thalers worth 7^35 francs, how many francs should 
be received for £40 ? % 

12 . Exchange 5220 dollars for English money when it is at a 
.premium of 7.^ per cent., given that at par 1 dollar=4 j. 2 d. 

13 . Exchange Jts. 19000 for English money when it is at a dis¬ 
count of 5 per cent., given that at par Jie.\ =2 s. 

14 . A merchant in Calcutta wishes to lemit yV.r.4100 to London, 
a rupee being equivalent to u. 3 d. For what sum 111 English money 
must he draw his bill when bills on London aie at a premium of 
&\ per cent. ? 

f 15 . Calculate the par of exchange between the dollar and the 
shilling, when British standard silver is valued at 60 Id. per oz., 
having given that 1 dollar weighs 412? giains, and is tine ; and 
1 ft>. Troy standard silver, fine, is coined into 66 shillings. 

16 . When British standard silver is \alucd at 6 \%d. per oz., 
find how many francs are equal to 2 os. t having given that 1 ft). 
Troy standard siher, fine, is coined into 66 shillings, and 15432 
grains French standard silver, fine, is coined into 200 francs. 

17 . A person in London ow cs another at St. Petersburg 2460 
roubles 50 copecks, which must be sent to him through Pans. He 
pays the neetWel sum to his broket at a time when the exchange 

••betw'een London and Pans is 25 fi. 35 c. for £i, and between Pans 
and St. Petersburg 339 centimes for 1 rouble. The broker delays 
remitting until the rates are 25 fr. 62A c. for and 337 centimes 
for one rouble. What does the ^roker gain or lose by the delay ? 

ia. Find the value of £\ in marcs and pfennige of Germany, 
having * given that 15432 giains ot fine gold is coined into 139$ 
20-marc pieces, that 1 lb. of standard gold is coined into 46fg 
sovereigns and that standard gold is \\ fine. 


55a Annuities. An Annuity is a fixed sum paid periodically 
under certain stated conditions ; the payment may be made either 
-once a year or at more frequent intervals. 

, Annuities are called certain when they are payable for a fixed 
number of years ; when they are payable during the lifetime of a 
person, or of the survivor of a number of persons, they are called 
contingent or life annuities ; and when they continue for ever, 
they are . called pegpetu&l annuities. An annuity is said to be in 
possession, when lHfiJ&ayable at present; but when the payment 
is not to begin until after the lapse of a certain number of years, it 
is called a deferred annuity, qr reversion. 



ANNUITY. 


48 | 


Ii the annuity is to continue for ever, it is called ^perpetuity. 
An annuily-Js said to be worth as many Yea rs* purchase as there 
u'e pounds in the value of the annuity of £1. ' " 

557. A freehold estate is an estate"which yields a perpetual 
annuity called the rent, and thus the value of the estate is equal to 
\ > many years' pm those or so many years’ rent. 


Kx\ 1 If a freehold estate he worth 20 yeais’ purchase, find 
tae rate of interest. ^ 0^ 

If the annual lent be £ 1, the \alue of the estate is ,£20. 
rate of interest — x joo) 01 5 per cent Ans. 


Ji.\. 2. If the rate of intci est lie 4 pei cent., how many years' 
pimhase is an estate woith 

'The inteiest would amount to £100 m (£100-- £4,) or 2 5 years. 

the estate is woith 25 years' purchase. An s. 

* * 

K r An estate is bought at 25 years’ purchase foi £15000, 
two-thirds of the put chase money icmaining on mortgage at 3 per 
cent, 'flu* coat of repaiis averages £ioj per annum What interest 
does the pm chaser make on lys investment ? 

3 °f ,£15000 or £10000 remains on mortgage ; so he invests only 
£ 15000— 10000) or £50.00 Also the estate being bought at 25 years’ 
purchase, he gets yearly } t of £i 5000-- £600 

Now ho has to pay , x £10000 ot £300foi interest on mortgage. 

his total expends aie £y>o + £ 106-£400 ** 

Hence, on £5000 lie gels an annual income of £(600 -400)01" £200. 

£5000 £100 £200 late pci cent. reqd. 

.*. late per cent ieqcl. = 4 Ans 

— 


Examples CLXVIII. 


1 A freehold estate is sold at 28i \ ears’ puichase. What rale 
interest is received on the investment ? 

2 I low many year-,’ pure hase, (/. e ) how many years’ rental, 
diould be paid for freehold property to clear 3I per cent. ? 

3 A person purchased a freehold estate for Rs. 40000 ; what is 
the annual rent, if it is woith 25 years’ purchase ? 

4 . A freehold estate worth /v’1.2800 a year is sold for Rs.jooocf^ 
find the rate of interest. 

5 An estate is bought at 20 years’ purchase for A’.^ooooq, 
three-quarters of the purchase money remaining on mortgage at 
4 pei cent. The cost of repairs averages Rs.i$oo per annum. What 
interest does the purchaser make on his investment ? 

6. A* College purchases 47 ac. 3 ro. 9 po. of land for £2824 ; 
and 33 ac. 1 ro. 20 po. of land for £ 1974 5 the incidental expenses of 
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** Off 

Jransft$[ <|fec..Amount on the first lot to j£f>o, and on the 2nd lotto 
£40 ; - thfl firsflot realizes a yearly rent of £2. 4 s. An acre ; the second 
lot a yearly oTT 50J. an acie. How many years* purchase was 
given for all the land ? • 

T An estate is bopght at 25} gears’ purchase foi £3400 ; three- 
fifths of the purchase money temams on mortgage at 4} percent. 
The cost of repairs, &t. averages £9. 6r. Sd. What interest does the 
purchaser make on his imostment ? 

'^The annual tent of a freehold estate bought for ^8817. 

3d, is ^343* t5r- 6d ; at how many years* puu 4 w*se was it bought ? 


CHAPTER XV. 

Stocks and Shares. 

558- Stocks. Stock is the term applied to money lent to 
the Government of a tommy, or to a 1 lading Company, at some 
specified rate of interest. 

When the Government of a Countiy wants money for an> pur¬ 
pose, such as to cany on any costly wai or to constiuct a largt 
railway, it geneially bonows or contracts a Loan. If the money is 
borrowed fiom the nation itself, it is called the National Debt ; 
but if bon owed fiom people of other nations, it is tailed a Foreign 
Loan, or moic bnefl), a Loan. The bonowmg of money b> the 
Government is effected by giving to the Lenders m exchange for then 
money, Government Bonds or Acknowledgments, implying 
* that the Nation is indebted to them for the sums advanced, whilst it 
reserves to itself the option of the Time of paying off the Prim 
dpal on the express tondition to pay the interest on it rcgulaily at 
fixed periods in the mean time. 

Thus, if the Gov ernment of India wei e to boi row to the amount 
of 5 crores of rupees at 4 per cent., and A had lent A’j.iooo of this 
sum ? A would be said to have /fj.iooo, 4 per cent. Stock, and would 
receive a document entitling him to receive the Interest, (vis., A\t.4oJ 
upon this stock fronf year to year, until the Government chose to 
repay the Principal and put an end to the debt. 

* 5*9. The source from which the Interest 1* paid is called the 

Public Funds, or simply the Funds, being however, only an 
imaginary Property, representing the credit of the Country itself, 
which is pledged to, the payment of the debts contracted by its 
Government ; the Interest is paid half-yearly , and the document, 
entitling the possessor to receive it, may be sold and transferred 
front one pariy*to another, just as any other kind of propetyy. 

560 . The debts of the British and the Indian Governments are 
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m the form of Bonds or Promissory Notes. Money l^Jrtfo the * 
(government of India is said to be invested m Government of 
India Securities , but when lent to the Government of "England, 
it }s said to be invested m the Funds 

561 1 he following are the most impoitint of the English 

Stocks 1 

(1) The Consols abbreviated from CmwlidaAd Annuities) 
ire so called fiom tin consolidation 01 im damnation of several loans 
into one loan bcaim* the unifoim mtucst of 3 per cent now 
1 educed to 2[ per cent 

(2) I he Reduced Consols ire so called because then late of in- 
teu>t was reduced horn a hi„hei to 1 lowti iate at a subsc quent date* 

l hen New 3 per cent Stock hive origin etc cl from the 
convcision of a higher stock to 1 3 pci cent stock 

Results these, thou is asm ill iniount of New 2* pu cent Stock, 
ind still '•mailer amounts of New 3 1 per tent, and New ^ per cent, 
stock 

562 It is usu il to name the stiuil kinds of stocks accoidmg 
to the annuil 1 ttes ot interest the> be 11 is the 2* pei cent consols’, 

the I uikish 5 pt r tents , the 4 pti cents, * the 3 pci cents* the 
4 pei cent pionn *ory note, md so on Hie puces of the various 
tofks published in the monej muket column in Ncwspapets, are 
s ud to be quoted 

Ihus, if the 4 per cents be quoted m the money maiket at 96, 
ihe meaning ot this is, thit for As 96 01 ^96 of monev a poison can 
purchase Ah 100 01 ,£100 stock, which will entitle the ownu toieceive 
1 half yearly dividend of Ah 2 01 £2 fiom Government 

563 1 he fluctuations in the price of stock die not t aused by 
any vanalion in the rate o intcicst which is p utl , for it is fixed once 
for all by the Government it the time the money is boriowed But 
tommeu,nl or political changes 01 c\pcc tations at home *nd abroad 
constantly disturb the price of stock, even two or thief times in the 
same day, iceoidingto circumstnc es Hence, if a pci son sell out 
his stock from the Funds, he will be able to obtain more qr Ifss 
sterling money for each of his bonds, according to the interest it 
bears and also according to the urcumstanc es of the times, wfuch 
may influence the stability of the national cieeht , and if he buy into 
01 invest capital mUhe Funds, the sum of leady raopev advanced by 
him for each bond will be regulated by the same circumstances 

Thus, if at the time A wished to sell his stock, money was else¬ 
where making 5 per cent, it is plain that no one would give him 
^100 for the right to receive 4 , but since ;£8o of common or 
sterling money (as it is called) would now bring £4 interest, he 
would be fble to.sell his £100 stock for ^80 , and the 4 pet mfy* 
would be said to be selling at £80 
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561 The students should most carefully note the difference 
between the pafer or nominal value of stock and the cash or actual 
price, and also between the sum invested and the amount of stock held. 
Thus, if the 4 per cents, are at 96, a man who invests Rs. 19200 will 
be able to purchase Rs.20000 stock. And, therefore, while the amount 
of stock held by the mrfn in tins case is Rs. 20000, the actual or cash 
value of that stock is only Rs. 19200. It ns also worthy to note the 
expression so many in the so many percents, foi instance ‘^5000 in the 
4 per cents.’ The meaning of this expression is not that the man in¬ 
vested ^5000 in the 4 per cents , but that he holds stock of the nominal 
value of ^5000 in the 4 per cents. If we suppose these 4 per cents, to 
be at 98, the sum invested at the time of put chase would be ^4900 

565. Shares. 1 lading Companies raise money in a different 
way. Suppose several persons interested in a pai tubular line of 
business, such as the constiuction of a railway, meet together and 
propose to start a company. These men, called Promoters, first 
decide what amount of money or Capital will be required for the 
purpose, and elect among themselves a few who are most fit to 
manage and direct the affairs of the company. These men are called 
the Directors and the association a Joint Stock Company. 
The directors then issue a prospectus, stating the amount of 
capital requued and the rate of piofit expet Led if the pioject 
succeeds ; they divide the capital into a laige number of equal 
parts or Shares and invite the public to subscribe towards 
them. A man can take as many shares as he pleases, and thus 
become a Shareholder. Generally the whole amount of a share 
is not paid up at once. The directors make several Calls upon the 
shareholders for paying up each time a part of the amount. Some¬ 
times the whole capital is not required but only a part of it, and 
each shareholder has to pay a proportionate part of his share. The 
part which is thus paid is called the Paid-up Capital When all 
the shaif's are fully paid up, and when, therefore, the capital consi¬ 
dered necessary for the project is raised, the Company usually 
converts its shares into stock, because, in the case of.Stock*, transac¬ 
tions can be carried on with leference to any portions of it, whereas 
in the case of Shares, fractional parts of those Shares cannot be 
transferred. When the concern begins to yield profits, they are 
divided among the shareholders at so much per share or generally 
at so much per cent., at regular intervals usually six months, after 
a\l the expenses are paid and a certain amount is set aside to meet 
contingencies. This is called the Reserve Fund. What each 
shareholder receives as his portion is called his Dividend. Hence 
it appears that the rise or fall in the market value of shares depends 
very much on the dividend which is declared. 

Suppose a company's subscribed Capital is 20 lacs divided into 
20,000 shares of Rs. 100 each, and the paid-up capital 16 lacs or 
.#r.8o per share. If the net profits at the end of six months be 
j^r.25000, the dividend would be ^.25000 for 20000 shares or Re.i. 
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Afl. per share; and the percentage on the paid-up capital would be. 
Re.x. 4 a. on Rs. 80 in the half-year, i. e., 3^ per cent, per annum. 

568. Preference Stock. When the originally subscribed 
capital of a Company proves insufficient to carry on the project, it 
does not, in such cases, issue more shares of the kind issued at first, 
but boirows money at a fixed late of interest* promising to pay this 
interest before the profits arc divided among the shareholders. Capi¬ 
tal raised m this way is called Preference Stock, as distinguish¬ 
ed from the capital subscribed at the beginning, which is called 
Ordinary Stock. 

567. Debentures. The deeds of mortgage or bonds given by 
Joint-stock Companies, Muncipahties and similar other Corporated 
bodies for borrowed money, aie called Debentures. 

568. Par, Premium, &c. When the market values of 
stocks are the same as their paper or nominal values, they are said 
to be at par ; when greater, at Premium or above par ; when 
less, at Discount or below par. 

Thus, if Ah, too stock sells for Ah. ioo, it is said to be at par ; if 
at Ah 105, at 5 Premium or above par ; and if at 96, at 4 Discount 
or below par. 

569. Brokerage. Tunhases and sales of Stocks, Shares, 
&c. are usually made through Agtnh, called Stock-brokers or 
Brokers, who gencially t harge* i per cent (*.<?. 2 a. on Ah. too, or 
2s. 6 d. on £100) upon the amount of Stock bought or sold. Hence, 
the brokerage must be added to the puce of Stock which is bought 
and subtracted from the price of that which is sold through them. 

Thus, if the market value of Ah. 100 stock be Ah. 102. 8 a. t the 
buyer will have to pay Rs. 102. xoa., while the seller will get only 
Rs. 102. 6 a. Unless the brokerage is mentioned, it need not be 
noticed in working Examples in Stocks. 

570. All Examples in Stocks depend upon the Rule of Pro¬ 
portion, And may therefore be solved bv the Rule of Three. 

Ex. 1. What sum of money will purchase Ah. 24000 stock in the 
3 per cents, at 89$ ? 

Here, Rs.i 00 stock costs Ah.89£ m money ; 

Ah. 100 stock : Ah.24000 stock . Rs.tyl : reqd. sum of money ; 
the reqd. sum of money = Ah.(240X 89k) sas j^2*48o. A ns. 

Ex, 2. What sum must be im ested to purchase £2300 stock 
m the 3 per cents, at 90^, brokerage ^ per cent. ? 

Here, £100 stock costs, with brokerage, ^(90!+fi) or £<&% ; 

^100 stock : ^2300 stock :: ^90^ : reqd. sum of money ; 
reqd. sum of moncv =/(23 X 9 Q^)~ Iay - A ns. 

Ex. % A person has one lac of rupees stock in a Tea Company 
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whose shares aie at 135 per cent, premium. He sells out; what 
amount of money will he receive, brokerage being £ per cent. ? 

Here, Ms. 100 stock sells for Ar.(235-A) or /v^.234^ in money ; 

Am 00 stock : Ms. 100000 stock :: Ms.234$ • reqd. sum of mone> ; 

reqd. sum of money= Ms.( 1000 x 234^) — AV.23487 5 A ns. 

• ~ 

Ex. 4. How much will be received from the sale of £2430. ioj. 
Stock in the 3^ per cents, at 96brokerage & per cent. ? 

Here, £100 stock realises £(961-£) or £96^, in money; 
£100 stock : £24 50^ stock : £963 . reqd *um of money ; 
reqd. sum of money=^(24*305 x 96*37 5) = £2361. 13s. 4\d. \q. 

Ex. 5. How much stock can be purchased by investing 
Ms. 28500 in the 3 per cents, at 75 ? 

Here, Ar.75 m money uill purchase Ms. 100 stock ; 

Ms.7 5 : Ms .28500 Ms .loo : reqd. amount of stock : 
reqd. stock = ^.(28500 x 100-f 73) = Ms 38000. A ns. 

Ex. 6. Find the quantity of stock purchased by investing £2353 
in the 3 per cents, at qo$, biokcrage £ per cent 

Here, £( 9 °t+ii) 01 £90} will be required to purchase £ioo stock. 
£90! : £ 2 353 £100 stock : stock reqd. 

reqd. slock=£(2353 x 100-5-901)^^^2600. Am. 

Ex. 7. What amount of India 5 pel cent, stock at must 
be sold to realise AV. 17728. 8cz. through the agency of a broker ? 

By selling AV.100 stock, Ms.(i\ 1 jj - £) or A’m 1 j \ < an be realised ; 
Ar.inJ : A > j.i7728| . A’moo stock : reqd. quantity of stock ; 
reqd. stock = Ms.( 17728}, x 100- 111 j) —Ms r c< no A ns. 

Ex. S. A person invests £14340 in consols when they aic at 
89$ and sells out when they aie at 93,1 ; what is his gain ? (brokerage 
as usual/. 

Here, the stock which costs £(89! + ^) or ,£89$ is‘sold foi 
£(93$ — £) or £93i ; therefore on every £89^ there is a gain of 
2(93? or £3$. 

/. £89’ : £14340 :: £3$ = gain required ; 

/.gain reqd.#= £( 14340x 3# + 89^;=£580. Am. 

E. 1. 9. A person buys Railway Stock at 89J, and sells out 
at-103}, and clears Ar.3850 ; how much money did he invest ? 

Here, what cost him A’.r.89j he sells for Ms. 103^, and therefore, 
on every Ay.89^ invested, he gains Af.(io 3£ -89,') or Ms. 13$, 

Ms. 13$ : Ms. 385a it Ms. 89? : monev invested ; 
reqd. money= #*.(3850 x 89$ 13})*• AV25130. Am. 

Note. In Examples like the above, the rate pf interest is not 
considered, for no qoeiwort of Income enters in the statement. 

ft 
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Examples CLXIX. 

1. How much money must be given for the putchase of :~ 

11 1 A*t 450 j in the 3} per cents, at 8B ? 
o; ,£5550 in the 4 pei cents, at 97 ^ * 

{$) £43')- I2V - 5 *t' in the 3i pnr cents, at 92; J 
l4» AV.46^94 in the 4 per cents at 81 ? 

15) ,£650 in the 3 pei cen s. at 90^, broket .lye as usual ? 

i/)J AV 32577. i2/r in the 3^ pei cents, at 914, brokerage £ per cent. ? 

17J A’r 8833. $a 4 fi. m the 5 per cents at 3,' premium, brokerage p.c. ? 1 
8) .£1229. 3c in the 4 pei cents, at ^ discount, brokerage ^ p. c. ?' 

2 Ilow much money can be obtained from the sale of: - 

(1) A’y.toooo in the 3^ pet cents, at 88^ ? 

(2) A’c^oj. 4« in the 3 per cents, .it 641 ? 

13J Ab 7569. On in the 5 pel cents, at 6^ piemium ? 1 

4) £ l $%b°' i6». 8c/ in the 3! per cents, at 98$, brokerage as usual? 

(.51 AY7 3515 in the 4 per cents, at 96I, brokerage £ per cent. ? 

3 . Kind the quantity ot stock purchased by investing : — 
ill A\i 8280 in the 3^ per cents, .it 92. 

(2 j £#21. 5.1*. in the 4 per < ents at 82b 
(31 j£6j.5i. 3v. Od. in Bank Stock .it 217^. 
t.4) A\r 125466 13r7. 4 p. in India Stock at 252. 

(5; Ab.23172. 6 a. in the 3 pei cents, at 95^ biokerage as usual. 

(6) ,£nor. 6c 8 ti. in M. Railway Stock at 8’^ above par. 

(7; A’r.6307. 12<i. in R. Railway Stock at 27} below par. 

(8) £506. 91. 2d. in the 3} pei cents, at 89^, brokerage 4 per cent.' 

4 What amount of stock must be sold, when the quotation is 
12abdve par, to realise ,£11306. 1 is. ? 

5 . If 1 lay out /fr.13597. &z. in the purchase of the 3 per cents, at 

92 J and afterwards sell it at 94J, what pront shall I make? (broker¬ 
age as usual.) , 

6. A person expended ,£2653. ioj. in the purchase of the New 
3» per cents, at 974, and after a tune sold out at 96^ ; find his Idfs^the 
usual brokerage being charged on each transaction. 

7 * A person bought some 2^ per cent, stock at 65^, and sold 
it when the price had risen to 691b thereby gaming Ab.1256. 4 *** »how 
much money did he lay out ? 

a If a person invest Ab. 126540 in the 4 per cents. at ( 99 l» a* 
what price must he sell to gain A 1 .?. 15817. 8*i. ? 
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9. How much stock in the 4 per cents, must be bought at 96, in 
order that by selling out at par Rs 250 may be gamed ? 

10 . How much must a person invest in the 3 per cents, when 
they arc at 10 per cent, below par, that by selling out when they are 
at 5 per cent, premium he may gam /fa. 1250 ? 

11 . I buy £ 5000 stbclc in the 3 per cents, at 8 c;, and sell out 
when the funds have fallen 3! per cent. What do 1 lose by the 
transaction ? 

12 . A person sold Afa.60000 3 per cent, stock at 95, thereby 
realising/fa.800 more than his investment. At what price had he 
bought in ? 

13 . A person invests Afa. 15000 in the 3} per cents at 98. He 
sells his stock when the funds rise 4 per cent, and invests the pro¬ 
ceeds in the same stock when they sink again to 98. How much 
snore stock does he now hold ? 


571. When a transfer of capital is made from one kind of 
stock to another, it is evident that there will be an equitable claim 
for more or fewer bonds of the second stock, aciordmg as the rate 
of interest of such bonds is less or greater than that of the first ; 
thus, a number of bonds 01 quantity of stock in the 4 per cents., 
will produce the same interest as a greater quantity of stock in the 

3 per cents., and consequently be of the same value to the possessor 
in point of income. Hence, all questions on the transfer of stock 
from one kind to another belong to the Rule of Three Inverse. 

Ex. 1. What annual income will be derned from Afa.42750 of 

4 per cent, paper ? 

Here, /fa, 100 paper yields Afa.4 interest per annum ; 

/. /fa. 100 : /fa.42750 /fa.4 • annual income reqd. 

/.income reqd. = /fa.(427 5x4)—-/fa. 1710- Ans. 

Ex. 2. What income will be derived from investing £3220 m 
the 3^ per cent, stock at 80£ ? 

Here, for every ^80^ we get ^100 stock, and the int. on ^100 
stock is £3^ ; therefore fqr every ,£8o£ of money we get £3% interest; 

/. : £3220 ■: £31 : reqd. annual income ; 

, /. reqd. income=£(3220x31—80^)= £140. Ans. 

Ex. 3. What sum must a person invest in the 3 per cent, stock 
at 94! to nave an annual income of /fa. 240, brokerage J per cent. ? 

To get /fa. 3 annually he will have to invest /fa.(94& + £) or /fa. 94^. 
/fa.3 : Rs. 240 :: /fa.94! : reqd. investment; 
reqd. investment =» Zfa.(8o x 94^)=/fa. 7560. A ns. 
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Ex. 4. Find the alteration in income occasioned by transferring 
/fr.32000 stock fiom the 3 per cent, stock at 86$ to the 4 per cent, 
stock at 1144, the brokerage being $ per cent on each transaction. 

The price of Rs 100 stock fexcluding brokeiage) in the $p. t. is 
Rs.(86S -$) or A's 86 j ; and the price of Rs. too stock (including 
brokerage) m the 4 p. c. is A’v (114 3 + 1 ) or Rs 1i£. 

A\v 100 : A*.?.32000 . Rs 86 J proceeds of sale of the $p. c 
proceeds of sale = Rs (320 x 86{)= Rs 27600. 

Now, Afr.n5 Rs.27600 • Rs. 4 income from the 4 per cents. 

income from the 4 per cents = Rs (27600x4-r 1 i5)=*AV.o6a 
Also A’r.ioo : Rs.^2000 Rs 3 income from the 3 per cents. 

income from the 3 per cents = A\y.(3 x 320)= Ar.960. 

Hence, the income remains the same. An*. 

K v. j. Find the price of the 4 per cent stork, that an investment 
of ^4680 may produce an income of ^180, brokerage as usual. 

^180 £4 •: ,£4680 : cost of ,£100 stock (including brokerage) ; 

cost (including brokerage) = ^(4680x4—180)=^104. 

Hence the price of ;£ioo stock= ^103^ . Arts. 

Examples CLXX. 

1 . What annual income will be demed from the following?—- 

(1) £33°o of 5 p. c. stock. (2) AV.90150 of 3^ p. c. stock. 

(3) £4326. ioj. of 2I p. c. stock. (4) A*r 82250 of 3I p. c. paper. 

2 . What yearly income will arise from the following investments ? — 

(1) AV.55800 m the 4 p. c. at 93. (2) ^4788 in the 3 1 p. c. at 105. 

(3) A*j.35i9o in the 3^ p. c at 90 (4) Rs 21755 m the 4.’ p. c. at 89$. 

f $) Rs. 23500 in the 3^ per cents at 97^, brokerage as usual. 

(6) A?j.2764*38. 12a. in the 3 per cents, at 91^ brokerage $ per cent. 

3 . How much money must a person invest in the under-men¬ 
tioned stocks in order to secure the following incomes ?— 

(t) j?j.6oo in the 3 per cents, at 85. 4 

(2) £73 • ictf. in the 3^ per cents, at 85. 

(3) ^.1465 in the 3 per cents, at 90$, brokerage } per cent. » 

(4) 200 guineas in the 3^ per rents at 96$, brokerage as usual. 

4 . What half-yearly dividend is derived from an investment 
of A*j.3ooo in 3$ per cent, stock at 98?, after deducting income-tax at 
the rate of 3 p. in the rupee ? 

5 . What half s yearly dividend is due upon an investment of 
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^5000 in 3 per cent, stock at 87!, aftei deducting yd. in the pound 
for income-tax ? 

6 . A man invests ^4031. ior. in the 3 per cents, at 94,’ ; what 
will be his net income after an income-tax of lod. in the pound has 
been deducted, $ p. c. brokerage being allowed ? 

7 . What must be the price of the 3 per cents., so that by invest¬ 
ing ^,16425 a man inay have a clear income of ,£515. 5 s. after an 
income-tax of n d. in the pound has been deducted ? 

8 . What sum must a person invest in the 4 pei cents, at 91}, 
m order to have a clear income of Rs. 2300 after paying an income-tax 
of 6 p. in the rupee ? 

9 . A person having £10000 in the 3 per cents, sells out at 65 
and invests the produce in the 4 per cents at 82$ . find the change 
in his income. 

10. A person transfers Rs.nooo fiorn the 4 pei cents, at 92 to 
the 5 per cents, at 110 ; what is the difference in his income ? 

11 . A person invested ^9075 m the 3 per cents, at 904, and on 
the stock rising to 9/ transferred it to the 3*, per cents, at 97]. What 
increase docs he thereby make in his annual income ? 

12 . Find the alteration in income occasioned by shifting ^11000 
from the 3 per cents, at toif to 4^ per pent, debentures at 137I, the 
usual brokerage being charged on each transaction. 

, 13 . ^5151 is invested in 5 per cent, stock at 101 ; the stock 

rising to 105, it is sold out, and the proceeds invested in stock at 
102, which gives 4/ per cent, interest. Find the change in income. 

14 . By selling out Rs .45000 in the India 5 per cent, stock at 
112$, and investing the proceeds in the Egyptian 7 per cent, stock, .1 
person found his income increased by Rs. 1687. 8<7. What was the 
price of the Egyptian stock ? 

16 . The difference between the incomes derived from investing 
a certain sum in 6 per cent, stock at 126, and in 9 per ceil/. stock at 
210, is Rs. 225. What is the amount invested ? 

16 . A person laid out /fa.25500 in a 3$ per cent, stock at 9b 
and After receiving the half-year’s dividend he sold out at 90J ; how 
much did he gam ? c 

17 . An income of ^126 is obtained by investing ,£3591 in the 
5 per cents.; what is the price of the stock ? 

18 . A person invests /fj.4095 in 4 per cent, stock, and obtains 
an income of Rs. 173. 5 a. 4 p. ; what is the price of the stock ? 

19 . A person, bought the M. Railway Stock at 88j}, and after 

receiving the half-year’s dividend at the rate of 4$ per cent, per 
annum sold out at 934 and made a profit of Rs. 1425 ; how much 
stock did he buy ? • * 



VTOl KS AND SHARKS. 


49 * 

20 . If a person invest .£25350 in the 3 per cent, consols at , 

at what* price must he sell out after receiving the dividend to 

make a profit of £250 ? 

21 . A person invests AV.9625 in the 3 per cents, at 77 , and 
when the funds have fallen 1 per cent, he transfers Ins capital to the 
4 per cents, at 95 ; find the alteration in his inoome. 

22 . A person invested ,£5330 m the 3 per cents, at 91, and when* 
they had risen i£ per font, lu* sold out and invited the money in 
the India stock at 102^ ; how muth India stock docs he hold? 

23 . A person laid out A’9.7492. 8a in the purchase of 5 per 
cent, stock at par, and after receiving the half-yearly dividend Jie 
sells out at 4 premium and invests the proceeds in the C Railway 
shares at 87$ ; how muth Railway ,toch does he hold ? 

24 . A man invests £[4297. 101 in the 3 per cents, at 95V. He 
sells out one-third when the funds lia\e fallen to 94, £1600 stock 
when they have risen to 96{, and the remainder at par. What sum 
docs he gam ? If he invests the proceeds in the shaies of a gold mine 
paying 3 per cent, at 675, what would be the cliffeionce in his income;? 

572. Miscellaneous Questions on Stocks 

Ex. 1. At what rate will a peison receive interest, who invests 
his capital in the 4 per cents, when thev aie at 103^ ? brokerage 

Since £(io 3 £Hh,$) or £104 prodiues an interest of £4 annually. 
.£104 : ,£100 £4 rate pei cent’, requntd. 

rate per cent, reqd —£(100 x 4—104) — £ti V Am. 

WOHMMMV* 0» 

Ex. 2. Find the price of the 3 per cents, when Rs .2600 stock 
<an be purchased for A^.2353, brokuage ^ per cent. 

A’j^tSoo Rs. too *: A’9.2353 . pi ice of Rs. too sto<k (including 
biokerage) : 

price (including biokerage)= #.9.(2353-5-26) — A\i.9oh 
price of Rs. 100 stock = A'.9.(90 1 - l) = Rs.t)0 & or A^.90. 6 a. Ans. 

Ex. 3. A person investing in the 3I percents, pays 4 per cent, 
foi brokerage, and obtains 4 ptr cent, on his 1 i^oney. At what price 
docs he buy in ? 

£4 : £$i :: £100 : price of 3} per tent, stock (including brokerage) ; 

the price (including brokerage) = £(100x3^4;-£8 1 1 

the price of £100 stock =* £(81 4 - A)" £ 8l £- ^ ns * 

Ex. 4. Which is the better stock to invest, £10000 in the 3 per 
cents, at 90$, or the 4 pei cents, at joi ? 

From the 1st investment, income on £ 9 °^ £ 3 * or on £* 3 B £tJt- 
3*a ... -•* £ioi = £4,oron£i^£ T 4 T . 
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Now, comparing the fractions and T ^ T , 
since 4 x 187 is >6x 101, 

the 2nd fr«iction>the ist, and the 2nd investment is the better. Ans. 
Otherwise tin, s . 

£ijO\ imested in tfie 3 per cent, yields yearly £3, 

and £go J . 4 per cents, at 101 yields 

0 £iPi : £vo\ £4 ■ Am ) or £(tjo\ X4 - ioi)=j£3 T y T . 
v / / the 4 per cents, is the better imestment. Ans. 

Ex. 5. At what pi ice must I must in the 4 per cents, so that 
after paying 6d. in the pound income-tax I may rcc en c 43 per cent, 
on my monej ? 

The tax being bd. in the £, it is lA „ or An of the gioss income, 
and the net incomes (1 —?\ t ) or of the gioss income 

/. £Vu : £4 t • £1 • gross income ; gross income 
Now, • ^4 : £100 . price of 4 per cent, stock ; 

price icqd. =,£(100x4 — v»)“^86i. Am. 

7 ii 6. A pci son finds that if he invests his money in the 4 per 
cents, at 92 his income will be less by ^21 than if he imests it 111 the 
4 t per cents, at par ; find the sum to bt invested. 

From the 1st he gets £»~, or £ T \ per £, 

£a 1 

- and fimn the 2nd or per £. 

from the 2nd investment he gets or £ A ^&n more per £. 

£i-gfi(> '■ £21 *■ £1 . sum to be invested ; 
sum reqd. = ,£21 x 4 Y " = /1 38c o Ans. 

Examples CLXXI. 

1 . What interest per cent, pei annum is obtained fiom investing 
money in the following stocks ?— 

(1) The 5 per cents, at 105$. (2) The 3 per cents, at 91. 

(3) *•■ 3 per cents, at 91J (B. £). (4) ... 6^ pci cents, at 129I (B. £). 

' 2 . At what price must a person purchase — 

(1) The 3 per cent, consols to obtain 3} per cent, for his money ? 

(2) ... 3J per cents, to get 4 per cent, on his money ? 

(3) 3^ pet* cents, to get 4i per cent, on his capital ? 

3 . Find the price of the 3* per cents, when Es, 23437. 8 a. stock 
can be purchased for Es. 22500, the usual brokerage being charged. 
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4 . tind the price of the 3} per cents, when ^5050 stock can be 
purchased for ^4311. 8^. 9 d. 

5 . A man invested in the 3 per cents ; if, after deducting an 
income-tax of 6 d in the pound, he obtained 3! per cent, interest on 
the money invested, at what price did he buy ? 

6 . Whi< h stock is the better to invest* m, the 4 per cents, at 
102, or tile 3I per cents, at 96 ? 

7 . Whether is it better to invest in the 3 per cents at 8y£, or 
m the 3^ pei cents, at 95 ? (Hiokciage ^ p c.) 

8- How much 3 per cent, stock has been sold out at 89, if the 
owner’s income is increased by Rs 120 a year by investing the 
proceeds in 4 per cent, stock at 92 

9 . What was the price of consols (3 per tent.), when, after 
paying an income-tax of 5 d. in the pound, a man leteived a profit 
of 3 j per rent, on his money ? 

10 . ' How much 3 pei cent, stock at par must a man sell in 
older to purchase enough 4 pei cent, stock at 124$ to produce 
an income of ^3995, the usual biokerage being charged on each 
transaction ? 

11 . What amount of stock must be sold out of the 3 per cents, 
at 87* to pay the present worth of AV. 16458. 12a., due 10 months 
hence at 3 J per cent. ? 

12 . A person has an annual income of ^191 $s. from stock in 
the 3 per cents, ; if he were to sell out at 92} and invest the money 
in the 5 per cents, at 105, how much of the latter stock would he 
hold, and ivhat would be the alteration in Ins income ? 

13 . A person holds Rs. 46750 stock m the 5 per cents. ; what 

sum must he lay out in the purchase of the 4I per cents at 1021 so 
that his income from both sources may be Aj.8435 ? • 

14 . When the 2\ per cents, are at 83{, what ought to be the 
price of the 3I per cents, to give the same rate of interest i 

15 . Which is the bcttei investment,-3 per cent, stock at 87$, 
or shares at ^233 each, on each of which a d’vulend of £7. 13^* 4*£ 
is paid annually ? How much more money nuust be invested in one 
lather than in the other to produce an annual income of ^460 ? 

16 . A man sells out his stock in the 3I per cents, at 97 $* and 
re-invests the money in 4$ per cent. Debentures at 124$* thereby 
increasing his income by £6. 3 s ■ » find the amount of his stock in, 
the 3*per cents., the usual brokerage being charged on each 
transaction. 

17 . If the 4 per cents, give 4 per cent, clear, after paying an ^ 
incomeda* of 7 pjes in the rupee, what must be the price of the 

4 per cents. ? 
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18. By selling out £3000 in the 4 per cents, at 90, and invest¬ 
ing the proceeds in the India 5 per cent, stock, a person finds that 
his income js increased by £t). 131. 4 d. What is the price of the 
India stock ? 

19 . A person invests AV.4000 in the 45 per cents., at 94} and a 
certain sum m the 3^ per cents. atf7. If his total income is /fr.8oo, 
how much stock docs he hold in the 3^ per cents., and how much 
has he invested therein ? 

90 - A pe rson laid out ^'tooi 111 the 3 per cents, at 89$, and, 
having received a half-yeai s dividend, he sold out, and then found 
that his capital had tm leased by 72 guineas ; find the price at which 
the stock was sold 

81 . What sum must I have invested in the 3) per cents, at yr, 
if, after investing ^4000 in the 3 per cents at 75, and paying an 
income-tax of 7<f. m the pound on my total gross receipts, 1 find mv 
net income to be ^524. 5^. ? * 

88. A person invests a certain sum in the 4 per cents, at 96, 
and an equal sum in the 3^, per cents, at 75. His total income from 
both these sources is Rs. 1250. How much does he invest in oath 
stock ? 

83 . If I invest niv money in shares paying Rs.j per shaic 
when the A’j.joo share is at 122.], I find that I get Rs 355 a year moie 
than if I invest it m the 5} pei cent, bonds at 105 ; find my capital. 

84 . A person sells out of the 3^ per cent',, at 92] and realises 
Rs 18550. If he invests J ,ths of the pi educe in the 4 per cents, at 96, 
and the remainder in the 3 per tents, at 90, find the alteration m his 
income. 

25 . By investing a certain sum of money in the 3^ per cents, at 
72 a man gets /fa.35 less in income than he would get by investing 
the same sum m the 4^ per tents, at 90, find the sum invested. 

86- What sum must a person invest in the 3 per cehts. at 90, 
in order that by selling out Rs.20000 stock, when they have risen to 
93I, and the remainder when they have fallen to 84^, he may gam 
Rs.iz$ by the transaction? If he invest the proceeds in the 4 per 
cents, at par, what wilk.be the difference in his income ? 

87 . I invest Rs. 40000 partly in the 3 per cents, at 80, and partly' 
iq the 4 per cents, at 96 ; and then I find that on the whole I receive 
4 per cent, interest on the sum invested. What sums have I invested 
in the two stocks ? 

88. A and B invest an equal sum in the 3 per cents, at 90, and 
the 4 per cents, at 125. A purchases an equal amount of each kind 
of stock, and B divides his money equally between the two stocks. 
If the difference between their incomes is Rs.7% what* did each 
invest ? 
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29 . A person tiansferung hit, stock from the 3 per cents, at 90 
to the 4 per cents, increases his annual income by 10 per coni. Kind 
the pi ice of the 4 per cents. 

30 . Railway Slock is sold at 108 and with the proceeds Govern- 
ment Securities it, bought at 914 ; after a time the Government 
Securities is sold at 9S« and the anginal stock le-purchased at 109, 
leaving a profit of Rs 1090 on the transaction : find the amount of 
Railway stock sold. 

31 . A person possesses £3200 3 per cents which he sells at 
99^ ; he invests the proceeds 111 Railway Shaies at £56 per share, 
which shares pay 5 percent intei est on £45, the amount paid on 
each share. How' much is his income alteiecl by the transaction ? 

32 . A peison after paying an income-tax of 7 if. in the pound 
has a clear income of £262. 2s 6 d. derived from stoc k m the 4] per 
cents. ; he ^ells out i-Jrds of this stock at 93,' and invests the money 
m the I. Railway Stock at 1 124 , which pays 5! per cent, per annum ; 
what is now his cleai income aftei paying the income-tax as bcfoior 

33 . When an income is less than £400, income-tax is not 
chargeable upon the first £120; a man having .£13300 in the 

3 per cents, sells out £300 at pai and invests it in a mortgage return- V 
ing 4 per cent ; his income is now u. 6 d. less than formerly, what 
is the amou.it of the income-tax ? 

34 . A invests a certain sum of money in the 3 per cents, 
at 90, and B invests an equal sum in the 3I per cents, at 104. If 
A’s income exceeds B’s by Rs. 400, wh.u is the investment of A t 

35 . A invests a certain sum m the 3 per c ents. at 80, and 
B invests half the sum 111 the 4 per cents. 11 A\ income is to B'h 
income, as 8 is to 3, find the puce of the 4 pn cents. 

36 . A pei son invests Rs. 10000 parti} 111 the 4 peu- cents, at 96, 
and partly in the 4^ per cents, at 117., What amount does He invest 
in each sjock, if he receive the same income from each ? 

37 • A man invests Rs. 16000 partly in the 3 per cents, at 75, 
and partly in the 4 per cents at 80. If his total income is Rs.7 60, 
how much does he invest in each stock? 

38 . A Railway Company could declare a dividend of 6 per 
cent, if there were no Preference shares. Hut Rs. 80,00,000 being 
Preference shares, guaranteed at 7 percent., the ordinary shareholders 
receive only 5 1 per cent. What is the amount of Ordinary Stock ?* 

39 * A person invested Rs. 6,000 in the 3 P er cents, at 75 > 
after a certain number of years sold his stock, and found that during 
that time his sum had amounted to R v. 10000 at Simple Interest. 

If the price of stock, was 80 when he sold, find how many years he 
was a stock-holder. , p , 

40. person invests Rs. 12000 partly in the 3 per cent*, at 72, 
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and partly in the 4 per cents, at 84. He sells the former at 64 and 
the latter at 96, and thus realises the sum invested. How mucli 
does he invest in each stock ? 

4 J. A person invests jRs. SG666. 10a &fi. partly in the 3 per 
cents, at 80, and partly in the 4i per cents, at 102. If he receive 
Us .360 more a year* from the sdfcond stock than from the first, how 
much does he invest in each kind of stock ? 

42 . A person holds ,£5000 partly in the 3 per cents, at 60, and 
partly in the 4 per cent* at 75. If his income from both the sources 
is £160, what sum does he hold in the 4 percents. ? 

43 . A person invests .£2000 partly in the 4 per cents, at 96, 
and partly in the 3 per cents, at 90. If his total income be £10 less 
than what it would have been had he invested the whole in the 
S per cents, at 125, find how much he has invested in each stock. 

44 . A person holds £5000 partly in the 3 per cents, at 90, and 
partly in the 4 per tents at par. He sells the formei at 80, and the 
latter at 20 per cent, premium, and thereby realises £100 more than 
the sum invested. How muc h does he hold in the 3 per cents ? 

45 . If the 3 percents, be* at 95, and the Go\ernment offer 
to receive tenders for a loan of ,£5,000,000, the lender to receive 
£5,000,000 stock in the 3 per cents, together with a certain sum 
in the 3* per cents., what sum m the 3^ per cents, ought the lender 
to accept? 


CHAPTER XVI. 

Evolution and Surds. 

I. EVOLUTION. 

573 . Application of G-eometry to Arithmetic. By 
Euclid I. 47, we know that in a right-angled truingle the Square on 
the side opposite the right angle is equal to the sum of the squares 
on the s ; des containing the right angle. Hence, the square of the 
measure of the side opposite the right angle is equal to the sum of 
the squares of the measures of the sides containing the right angle. 

. Therefore, we have 

(Hypotenuse) 3 = (Perpendicular) 9 +(Base) 9 ; (1). 

(Perpendicular) 3 —(Hypotenuse) 9 — (Base) 3 , 

, =(Hyp. + Base)(Hyp.-Base) ; (ii).. 

Similarly, (Base) 9 =(Hyp. + Perp.)(Hyp. — Perp.); (iii). 

Thus, if any two of the thret^sides in a right-angled triangle 
given, we can easily determine the third. 
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Ex i The sides of a right angled tnangle'lfte 56 yds. and 
4 i yds, find the hypotenuse. 

56 j + 42“ = 3i36+i764-^49°° , and J( 490o)=7o f 
the required h)potenuse°*7 o yds Am. 

Ex. 2. The diagonal of a 1 octangular space is 890 ft., and its 
length 792 ft , find its width 

The length and bieadth foim with the diagonal a right-angled 
triangle, of which the diagond is the hvpotcnusc and the length the 
base, to hnd the perpendu ulai 

/* (Pei p; J — (890+792X890 - 792) = 1682 x 98 =* 336^ x 49 ; 

Hence peipendiculai 01 widths 158x7 ft — 406ft Am 

hx 3 The Up of atccdwcs b inches above the surface of a 
lake , but forced by the wind, it gradually advanced, and was 
submerged at a distance ot 2b in Find the dt pth of watei. 

Let CA = Cgjftjnepiesent the iced, BD the suifate, 

CB the depth , .4/?=8, BD— 28 , to hnd CB 
In the right mg led tn ingle CBD, we h i\e BD 
— 28, ant^^he difference of CD and CB= 8 * ‘ 

Sincei£S| — CD 1 — CB -(CD+CB)(CD~CB) 

= 8 {CD + CB), m \ CD + CB=2& -8=98 and 
CD-CB =8, hence CB~{{ 98-8)=45 lhus 
the depth of watei 1*4$ in Ans 
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574 Application of Algebra to Arithmetic. The student 

would do well to remember the following formula? — 

(1 ) a**-b 2 =»(a+b)(a — b) (11) a* +b'»(a+b)(a* ~ ab+6*}* 

(111) a'-b* = (a-b)(a +ab + b n ) 


Ex 1. Find the value of 

‘687^687- 313 x 313 
•687- 3 U 


~_(‘687)* -( 313)' ( 687+ 313X 68 7 -11l)_. t0 . L -- 

Exp -687-313 - 687 — 687 + 3 * 3 ' 


687 “ 313 


( 07) 9 +(0O 9 

Ex. 2. Find the value of * 

Em ) .' fc ( 7o) ‘t < 5 °)l„ io J (7*_+ j?) 

***** (7)M-(5) 9 7*4.»c< 


* ro 9 v 10O. Ans. 


32 
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*■»* *;?**-• 

Fvn - (3i- 0<(3l) a + 3^ + ^ _ (3?) 9 4-3 t + i 
P ‘ (3±>*“i- ^ (3i-0(3i + 0 3i + 1 

- m ii v r 11 - 3t+-jprt+A-3» 

^ * Simphfy ^) ■ 

■r, ( 2 ^)* + I ( 2 V+l)l( 2 ^) a - 2 ^+lJ 2^24-l)+I 

. P ' = '( 2 i) i -i ( 2 H-iXa*-i) " 24-1 

— 2i + “ = 24 + f = 3 tV- 
It 


Examples CLXXII. 

1 . The two sides of a right-angled triangle are 28 and 195 feet 
respectively ; what is the length of the hypotenuse ? 

2 . The hypotenuse of a right-angled triangle is 75’i5 ft., and 
one of the sides is 60*12 ft. ; what is the length of the remaining side? 

3 . Find the sidq, and also the diagonal of a squaie ha\mg the 
same area as a rectangle 43 ft. 5 in. long and 34 ft 7 in. broad. 

4. One side of a rectangle is 8076 yds. and the diagonal is 
8749 yds. ; find the other side. 

5 . If the perpendicular sides of a right-angled triangle are 
13*02 and 5*2 feet, what is the third side ? 

6. If the town A is 72 miles West of B and 135 South of C, 
what is the distance from B to Cl 

7. Two fnen travelled from the same town—the one North, 
28 miles per day ; the other West, 36 miles per day ; how far were 
they distant from each other after travelling 6 days ? 

8. Close by the side of a river rises a precipice to the height 
of 261 feet, and a line, reaching from its top to the opposite bank 
of the river, measures*582 feet ,* what is the breadth of the river ? 

9 . Suppose the top of a straight ladder, 184 ft. long, to rest 
against a building at the height of 13§- ft. from the ground ; at what 
horizontal distance from the bottom of the building is the foot of 
the ladder placed ? 

10. A certain number of boys spent Bs.g o. 4each spending 

as many four-anna pieces as there were boys ; what was the number 
of hoys ? 3 

y 11 . A ladder 25 ft, long hts : its foot placed# in a street, and 
, its too resting against % wall, on bne side of thfe street, at a height 
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■ 

of 15 ft. from the ground. If the ladder be turned over to the other 
side, its top reaches to a point 20 ft. high on the opposite wall. Find 
the breadth of the street. 


12 . M and N start together at B, to walk to another point C, 
1332 yds. north from B\ M takes the direct road BC, Wgoes first 
to A , a point west of B, and then straight to C, his journey being 
2738 yds. How far is the distance from B to A ? 


13 . Find the values of 
/tN '874 x '874-*126 x-126 
{1) '874 —*126 ‘ 

, x '42 5 x ‘42 5 — ~ r 7 q x ‘ 17 5 
*425 + *i75 

/ - \ 

w (-0654)'-(‘0053V ■ 

4^ x 4^ x 4] — 1 

^ 7) "4^x4’, -1 


(2) 7654 x 7 65 4 - -2346 x - 2 346 
v ' 7654--2346 

/. \ ('Qi4) a -( , oo8) ,> 

w (‘0014V-(0008V ’ 

,,s ijxgxii-i 

I I y T i _ 1 

U X I (■“ 1 
3 i_ x 3 ff x 3 i + i 

-jl V ■?! _ T 


14 . Iif extracting the square root of 0'003 you have by mistake 
“pointed” thus o‘6o3o6, &c. , and proceeded with the operation and 
marked off the decimals accordingly Without extracting the root 
of 0*003 over again, there is a certain quantity, which if multiplied 
into your erroneous lesnlt will give a correct value of J{ m oo$) ; find 
the first three decimal places of this multiplier. 

15 . In a certain lake the tip of a bud of lotus was seen a span 
above the surface of the water. Forced by the wind it gradually 
advanced and was submerged at a distance of two cubits. Compute 
the depth of the water. 


II. SURDS. 

575 . t When the quantity whose root is to be extracted is not a 
complete squart, cube, &c\, we have seen that there will be a re¬ 
mainder left however far we may continue the operation, and the 
root can therefore be tound only approximately; that is, such a 
quantity has no exact root, and its representation is termed a Surd 
or Irrational Quantity. 

For instance, the square root of 2 expressed by J 2 , is evidently 
not a whole number, because the square of no whole number what¬ 
ever is 2 ; neither can it be a vulgar fraction , because the square 
of every vulgar fraction properly so called is itself a vulgar fraction, 
and it cannot be a recurring decimal\ because all such quantities 
are equivalent to finite vulgar fractions ; in other words, the square 
root of 2 may be found as nearly as we please, but not exactly j 
and it is termed aji incommensurable quantity, because it admits 
of no exact measure which is any finite quantity whatever, either 
integral or fractional. 
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576 . The surds of most frequent occurrence are those de¬ 
signated by the sign If or */, or by the index *, and termed Quad- 
ratio Surds : and in general, when any quantity is represented in 
the form .of a surd by means of a fractional index it is always under¬ 
stood that the numerator of the index denotes the power to which the 
number is intended to b? raised, and that the denominator expresses 
the root afterwards to be extracted. 


Thus. 27* will represent the cube root of the square of 27, and 
is therefore equivalent to the cube root of 729, which is 9 : that is 

27 t , though expressed in the foim of a surd, is in reality a rational 
quantity : a*id conversely. 

577 Hence, the fundamental operations on surds must be 
performed upon their approximate values obtained as before ; but 
these operations may frequently be shortened, as will appear m the 
following instances .— 

Since v /8= 4x2)— ^4 x J2 = 2 x ^2, or=2 J2 ; 

we have, in Addition, JH + ^2 = 2 Js + J2 = 3 J2 ; 
in Subtrac tion, K f&- J2 = 2 V2 - s/2 ** J2 ; 
in Multiplication, «/8x K h = 2 V '2X v /2=4 ; 
in Division, s /8+ N /2 = 2V2-V f 2a»2; 


where the extraction of only one root is sufficient for the operations 
of Addition and Subtraction, and the product and quotient are 
rational quantities. 


57 a The Involution and the Evolution of such quantities may 
frequently be effected in the same way. 

Thus, the square of 2 V5 =* the product of the square of 2 and 
the square of =4x5 = 20, which is a rational number: and 
conversely. 

Again, by multiplying each of the terms of the numerator and 
denominator by if (100), we have, 

y( 5 -! 2 )+ y(-Q3^75) X(5 I2 )+ y (3'375)_ 8 + 1*5 

y(8o)- y(-oi) ” y(8ooo)— vc~ ~ 20-1 



i, a rational quantity. 


679 . It has been said that the values of surds may be found ns 
nearly as we please ; and this will clearly be done by continuing the 
extraction to the number of places of decimals in the root which we 
may find necessary for the purpose. 

Thus, since d 2** 1*41421 &c., we have, 

V2«p 1’4 nearly : 

■* 1*41 more nearly : 

*1*414 still more nearly : 

w 1*4142 still more nearly : 

-yfcc. 
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and consequently its magnitude may be compared with that of any 
other numerical quantity either rational or 11 rational, although its 
absolute magnitude can never be exactly ascertained. 


580. To find the value of such expressions as 

l __ 4 _ V5 

x'2 ~ l* ^3 “ v/2 ’ y/$ + J2 * 'Js -"/2 ’ 


&c. 


the student must notice the following statements, which are true 
whatever numbers the letters may stand for : 

(i) Jxx Jx=x. (n) K i x x >/(xxy). 

(iii) J(x 1 xy )=.r x Jy (117 (a +y)(x -jy) =* a - y a . 

(v) (m + n)(x +y) wxi+ m xy+nxx+nxy. 


Ex. 1. Find the value of , 

^2-1 

The first thing to be done is always to free the denominator from 
surds. If we multiply both numerator and denominator by *J2 + I, the 
denominator becomes 2 -1 by (i\). 


Thus, 


V2 


__ (s /2 + I) _ x / 2 +_I_ s /2 + 1 

T” (s'2-I)(s/2+l)“ 2-1 ~ I 

« 

= i + 1’4142... = 2+142 .. Ans. 


' 1 + v'2 


_4_ 

s'3- s'2 


Ex. 2. Find the value of 

Multiply both numerator and denominator by ^3 + \/2, and we get 
_4_ _ 4(^3+^ )_4( /3W . 2 j , ,, + , 2) 

=4(1732... +1-414...)=4X3 ,I 46... = ir^ 8 ^...- 4 »J. 

* , %'3+Va 

Ex. 3. Find the value of - — 

V3+s/2 (^3+ s / 2 )(^5 + ^ 2 )_s/ ig)+ V^ 6 +s/( 1 q ) 4-2 

S8 11 ‘ A 

s/ 5 -v/a 5-2 3 

a* 1(3*873...-K2‘445*‘* +3'i62...+2)«ix n'480..... 
3*826... Ans. 


2 4 * ^3 

Ex. 4. Find the value of • 

2-K/3 ICiiliZi)-. J3 + 1 )? - KN/3+0(N/3±0 g> ^ 
^y+T“ s/^+l s/3 + J + t 

^L.^(r73S... + I ) B *i >c 273***‘®i32S;" 
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Examples CLXXI1I. 


(i) 

( 6 ) 


X. Find the value (to 5 places of decimals) of :* 

* ' ' 3 2 /s/5 


s/ 3 -i- 
s /3 - s/2 


(2) 


‘(31 


(4) 


s/6“ 2 s/5+^3‘ W s/2 + s/3 ' 


( 5 ) 

( 9 ) 


s / 5 + s /2 
s/5 +1 


s/3—1 x " s/ 5 -s/2* vw/ s/ir - s /5 ’ w s/5-1 • 

(10) ( „/6+ V3 + s/2+2)(s/6- s/3+ ^2-2). (n) (V r 3 + 2) a + (s/3-2) s 


(, 2 l n/(-° 5 .-- -°Q 5 ) 

1 ' VO05)-s/(WS)‘ 


(,4) \/{iT 


^(12)- v /(27) 
s/(4B)- ^( 27 ) 


( s / 5 + s / 3 X s/ 5 + s/3)( s / 3 + ^ 2 ) 
(,3; “ U5+V3W2)’ 

.'2 4>/3 . 


}’ ( ' 5) '^6 + 




s/6+ s/3 s/6+ s/2 s/3+ n/2 


S. Which is the greater quantity :— 

(1) s/2 or 33? (2) #9 or ^(19) ? (3) s/3 or ^"(15)? 

3 . What fraction of {s/( 4 ° 5 °) x ‘062‘*••26 + s/(i45B)}-<- s/(' 02 ) 
is K /(froo& *3042) + J(n&& x ’046) ? 


4. 


Find the value df 


*5 + ^(-009) 
1 - s/(‘ 9 ) 


correct to 3 places of decimals. 


CHAPTER XVII. 


The Metric System and Deeimal Coinage. 


I. THE METRIC SYSTEM. 


581 . Soon after the French Revolution of 1789, a Commission 
was appointed consisting of several eminent mathematicians, for the 
purpose of preparing a new system of weights and measures. 

1 The system they recommended was established in France, under 
the name of The Metric System. Since then it has been intro¬ 
duced to a greater or less extent into almost all the countries of Europe. 

‘ 583 . In the formation of the multiples and sub-mujtiples the de¬ 
cimal system is followed exclusively ; the Greek prefixes to any unit de¬ 
noting multiples and the Latin prefixes denoting sub-multiples; thus, 


Greek prefixes.- 

Dehja. means 10 times 

Hecto ... 100 

... 8)000 ... 



Latin prefixes, 

Deci means 10th part of 
Centi ... tooth ^... * 

Milli . ... 1 oboth 
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583 . The unit of length is the Metre. It is also the funda¬ 
mental unit, because from it every other unit of weight or measure is 
derived ; and hence the name Metric System. A metre was de¬ 
fined to be the ten-millionth part of the distance from the Eqhator to 
the Pole measured' SIWigThc suifdre of the*ocean ; but subsequent 
calculations have proved this to be inconect. 1 Metre* 39 371 English 
inches nearly. '•. 

10 Millimetres (m.m ) = 1 Centimetie. 10 Metres — 1 Dekametre. 

10 Centimetres (c.m.)=t Decimetre. 10 Dckamcties =1 Hectometre. 

10 Decimetres (d.rn.)*i Metre. 10 Hectometres* 1 Kilometre. 

- - —- 10 Kilometres *1 Mynametre. 

Note Long distances are gcncially quoted in kilometres ; 

1 kilometre** English mile neaily. 

581 The unit of surface is the Square Mo.tr©- In measure- 
ing land it is usual to take for unit a square dekametre. This is 
called an Are. It is equal to 1196046 English sq. yds. nearly. 
to Ccntiares (sq. m.)= 1 Declare ] ro Ares =1 Dekare. 1 

10 Declares — 1 Are j ioDekarcs*i Hectare. 

* 1 sq, Dekametre. = 1 sq. Hectometre. 

Note. Large surfaces are generally quoted in Hectares ; 

1 Hectare* 2* English acres neaily. 

585 . The unit of volume is the Cubic Metre. In measure- * 
mg wood this is called a Stere. It is equal to 35 3i$r English cub. 1 
feet nearly. 

10 Decisteres*‘i Stere | 10 Stores = 1 Dekastere. 

188 . The unit of Capacity is the Litre. It is equal to a t 
cubic decimetre=61'028 English cub. inches nearly and contains 1 
abouf‘22 gallons. ( 

10 Centilitres* 1 Decilitre. j, 10 Litres — 1 Dekalitre. 

10 Decilitres — 1 Litre. ‘ 10 Dekalitres = 1 Hectolitre. 

• *iTub". Decimetre. 10 Hectolitres** 1 Kilolitre 

1»<w*pw****-•’ =* i Cub. Metre. 

$ i * 

Note. 1 Litre* i$ English pint nearly. , ✓ 

587. J V 1 "# of Weight is the Gramme. It is the weight 
of a cubic centimetre of distilled water at its greatest density, (*. *., 
when the temperature is about 4°C. 1 Gramme— 1 5’434 grams 

English, nearly. 

10 Milligrams * I Centigram. 10 Hectograms*! Kilogram. 

10 Centigrams* 1 Decigram. to Kilograms *1 Mynagram. 

10 Decigrams *1 Gram. to Mynagrams*! Quintals 

to Grams *1 Dekagram. to Quintals *1 Millier. 

to Dekagrams*! Hectogram. 

Notea i Kilogramme *2* English !bs. Avoir, nearly. 1 Quintal 
= 100 Kilogrammes* 1 *97... English cwt, 1 M%r*iooo Kilogramme* 

* 1 97... English ctft ' 
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586. The unit of money is the Franc. It is about 9 ltd. 
English. The sub-multiples of the franc arc the dccimc (seldom used) 
and the centime, which are respectively the tenth and hundredth 
part of the franc ; so that . 

. 10 Centimes (c.) = 1 Decime 

■*' lo Decimes or ioo Centimes®* 1 Franc (fr.). 

Accounts however, are kept in France in francs and centimes 
only } thus 5876 francs is read 58 francs 76 centimes. 

The franc is a silver com composed of 9 parts of silver and 
1 part of copper, and weighs 5 grams. The Napoleon is a gold coin 
=“20 francs. A sou (a copper coin; = 5 centimes. 

Ex. 1. Express 9 hectom. 9 clckam. 7 metres in metres, and 

5 litres 3 decil. 7 centil. in centilitres. 

(i) 9 hectom. 9 dekam. 7 metres=997 metres. 

(li) 5 litres 3 deal. 7 centil. = 537 centilitres. 

Ex. 2. Find the circumference of a wheel which will turn 1130 
times in 2 kilom. 33 dekam. 91 decim. 

2 kilom. 33 dekam. 91 decim. = 2339*1 metres; and 2339*1 + 
1130=2*07. 

the circumf. reqd. = 2*o7 metres= 2m. 7 ccntim. Am. 

Ex. 3. Make 01ft the following bill :— 

5 kilog. 2? dekag. of moist sugar at 1 fr. 50 c. per kilog., 12 kilog. 

6 gr. of lump sugar at 1 fr. 75 c. per kilog., to kilog. 15 dekag. of tea at 
75 fr. 5c. per kilog., and 12 kilog. 9 hectog. of coffee at 4fr. 15c. per kilog. 

5 kilog. 27 dekag. at j fr. 50c. per kilog. = (1*50 x 5*27) fr.= 7’9°5 fr- 
12 kilog. 9 gi. at 1 fr. 75 c. per kilog.=(i*75 x i2*oo9)fr.=21*01575... 
10 kilog. 15 dekag. at jir. 5c. per kilog.=(7*05 x 10*15)6*. = 71 *5575 •** 
12 kilog, 9 hectog. at 4 fr. 15c. per kilog. = (j* 15 x 12*9) fr. = 53*535 ... 

154*01325... 

= i54fr. 1*325 c. Ans. » 

Ex. 4. A man walked a distance of 47 miles in 72 minutes, find 
his rate per hour of walking in French measure. 

In 73 min. die walks 4^ miles or 4^ x 1760 yds. 

... 1 hour ... $$ of 4i X1760 yds* or 337600 in. 

= metres=6035 m. nearly. 

39 ‘ 37 i . 7 

Examples CLXXIV. 

4 

X Express in terms of a kilom,, and also of a centimetre :— 

(l) 17 kilom. 3 dekam. 3 millim. (2) 500 hectom. 37 millim. 

8. Express in tepm of a tq. metre, and also of ksq, millimetre .*— 
K*) 533 s 9* hectom. 3 f<\. m* 3 cq. millim* (3) 725 2(1* decim. 
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3 . Express in terms of a gram , and also of a kilogram 

(1) 1 hectog. 16 gr. 75 millig (2) 53 dekag. 45 centig. 

4 . Express 763 sq. hectom. 5 sq. m. in terms of an are. • 

5 . In 530000465 kilolitres, how many detilitres ? 

0 . Expiess in terms of a franc , and also of a centime :— 

(1) 24 fr. 14 c. (2) 480 fr. 5$ c. (3) 5 fr. 8 c. (4) 555 dec. 3! c. , 

7 . How many fields each containing 2 hectares, 47 ares can be 
made out of a farm of 313 hectar. 69 ares ? 

8 . A certain number of sawyers cut out 390 steres»of wood ; 
on the average each sawyer cuts 32 steres 5 decisteres. How many 
sawyers were employed ? 

9 - Make out the following bill:— 

27 m. 8 centim. of calico at 95 c. per m., 12 m. 12 centim. of 
lining at 70 c. per m., 3 dozen pairs of gloves at 2 fr, 75 c. per pair, 
and 19 m. 4 decim. of flannel at 2 fr. 45 c. per m. If a person give 
a ten-pound note to pay this bill, how much change in English 
money should he receive, £1 being=25 fr. 25 c. ? 

10 . Divide 80 hectares of land between A , £ and C, so that 
A shall have 2 hectar. 76 ares more than B, and C 11 hectar. 12 ares 
more than B. 

11 . If 6 horses in 4 days eat 144 kilog. 96 gr. of hay, how long 
will 675 kilog. 450 gr. seive 15 horses ? 

12 . From Paris to Lyons is 507 kilometres. The express 
trains take io£ hours for the journey, and the first class fare is 
56*80 francs ; find the rate of the trains in miles per hour, and the 
fare per mile in English money, taking £1 =25 francs. 

13 - A bankrupt’s effects are worth 3535 fr. 98 c., his debts 
amount to 20037 fr. 22 c. more than his effects ; what will a creditor 
to the amount of 350 fr. lose ? 

14 . A person’s income is reduced from 56085 fr. 5 ° c< to 52720 fr. 
37 c. by income-tax. How much tax does he flay in the franc ? ,, 

15 . A needle-woman earns on Monday 3 fr. 40 c., on Tuesday 

3 fr. 75 e., on Wednesday nothing, on Thursday 4 fr. 5 c., on Friday 
14 c. less than what she earned on Monday, on Saturday l fr. 5 *c- 
less than what she earned in Thursday; find her average daily , 
earnings during the week. ' \ 

16 . A person selling a kilog. of sugar at 1 fr. 80 c. gained per 
cent, on the cost price find the cost price of a millier of the 

17 . ■ JVt what rate per cent, mil 485° 

francs i0?5 years ahd 4 months ? it , . * 

18. , After payment of a^ncome- 

v 


francs amount 

* 

’ ' y ‘ 

m of 15 c. in 
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-a gentleman’s income is 365318 fr. 10 c. Express his income-tax as 
a fraction of his net income. 

19. A person uses 53*48 kil. of thread in weaving 231*5 metres 
of linen, 1*15 metres broad ; how many metres of linen *95 metres 
broad can be woven with 3775 kil. of the same thread ? 

90 . A Prussian buys and pays for the following articles of a 
Paris merchant, 15*5 metres of cloth at 14 fr. 75 c. the metre ; 
6*25 metres of velvet at 21 fr. 5 c. the metre ; 19 metres of silk at 
6 fr. 25 c. the metre ; 28 5b metres of merino at 4 fr. the metre ; half 
a dozen pairs of stockings at 25 fr. the dozen pairs ; 5 pairs of gloves 
at 17 fr. the dozen pairs ; in consequence of ready payment T £o of 
the amouift of the bill is deducted ; he offers for payment 200 thalers ; 
how many Napoleons ought he to receive from the merchant ; 
6 thalers, 20 silver groschen being=25 francs ? (1 Thaler—30 silver 
groschens.) 

II. DECIMAL COINAGE. 


689. In the Proposed Decimal System of Coinage, the 
pound or sovereign, which is of the same value as the pound 
sterling at present, is taken as the unit of money, with sub-multiples 
florins, cents, and mils , which are respectively the tenth, hundredth 
and thousandth part of the pound, so that 


10 Mils (m.)= 1 Cent* (c.) 
10 Cents = 1 Florin (fl.) 
10 Florins —i Pound (£1.) 


Ex. 1. 

£15* 7c. 8m. = £15*078 

= 15078 mils. 


In this system, in a decimal of 
£1, the figure m the first place of 
decimals represents florins , in the 
second cents, and in the third mils. 

Reduce £15. 7c. 8m. to mils ; and 25684 mils to £.fl. &c. 

25684 mils=£25*684 

= £25. 6fl. 8c. 4m. 


Ex..2. 
to £. s. d. 


Reduce £4. i8j. \o‘id. to£. fl. &c.,and £5. 6fl. 2c. 5m. 


4 

12 

20 ] 


3 ' 


1075 


18-8958333. „ 

44 ‘ 944794666 — 

= £4. 9fl- 4C. 479tpm. 


£5. 6fl. 2c. 5m. = £5*625 

20 


m « 


the sum =£5. 


J.I2*5 

12 

~<£,6o 
12 s. 6 d. 


• Ex. 3. Find the value of £12. 3fl. 5m. + £23. 6m.-£37. 7fl. 
•9m.+£25. 46c.- £18. 9fl*+£7. 6fl. 9c. -£9. pfl. 9c. 6m. 


8c. 


£ 12 . 3 fl. 5 m. 

^23. 6m. 
t 25. 46c. 

, 7 . 6 fl. 9 c. 5 m. 


12*305 
23*006 
25*46 
£ 7*695 

£68*466 
^$66*685 

1*781 a *£i. 7 d> 8 cv im. 


£37. 76. 8c. 9m.=£37*789 
18. 9fl. =£18*9 

9. 9fl. 9c. 6m.=£ 9*996 
£66*685 
* 4 


A ns. v 
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Ex. 4. Divide ^13 4fl. 5c. 6m. xi5by4& 
^13. 4fl. 5c. 6m.=^13 456 f 8201-840 

15 48 6 1 


_ 12 j 

^201-840 y 


25 230 


£4 209= £4. 2fl. 5m. A ns. 


Examples CLXXV. 

1 . Reduce .— 

1) £$9 ifl- 7c. to mils ; and 976358 mils to £. ft. c. m. 

2) ,£18. 6>c. to mils ; and ,£96 2fl. 3c. 9m. to mils. 

3) £14. 4fl. 3^c. to mils ; and 254525 mils to £. ft. c. m. » 

2 . Express each of the following sums accurately m the decimal 
-oinage ; that is, in £. fl c. m. *— 

1) 4 \d. ; lod. ; 5 \d. ; 51. ; 6s. 4d. ; 2 s. i\d. ; 3.1-. o \d 

2) 4 s. 3d ; 15J. 8 id. ; ;£i2. I2J. 1 ijd. ; £4. 8r 5 d. 

3) 159. 8 d. ; 12s. 11 \d. ; £$. 9 s. 4\d. ; £6. 17s. n%d. 


3 . Express each of the following sums accurately in the ordinary 
vay ; that is, in £. s. d. : 

r) gfl. 6-2501. ; 14ft. 8c. 7 *m. ; I 7 fl. 8c. 3$m. ; 9 fl. 6-34111. 

2) ^3’62i875 ; £r 822916 , £29. 8fl. 7c. 6m. ; £?, 5 ' 94479 ^* 

4 . Find the sum of £327 9ft. 4c. 5m. ; ,£89. 4fl. 7c. 8m. ; 
£5. 6fl. 5m. ; ^479. 8c. 8m. ; £63. 75c. and £24 8fl. 7m. 

5 . Add together ^78. 75c. ; .£14* 3{fl. ; £ 9. 5 ^- 8}c. J ;& 35 - 

127m ; £48. 7fl. 9c. 6m. and 56384m 

6. Subtract ^123. 7fl. 8c. from ,£987. 6c. 5m. 

7 . Find the difference between £39. 9fl. 9m. and £54. 2fl. 3c. 
.m and between £54. jfl. 7c. and £48. 9c. 6m. 

8. Subtract £825. 7fl. 6c. 3m. from £1000. 

9 . Multiply £10. 9fl. 2^c. separately by 18 and 1008. 

10 . Multiply £34. 2fl. 8c. 9m. by 89 

11 . Divide .£4838. 5fl. 8c. 9m. by 63. 

12 . Divide £6852. 3d. 8c. 7m. by 876b- * 

13 . Divide £230. 9fl. 2c. 3m. by 77 an d £342136. 8fl. by 7380. 

14 . How often is £3. 6fl. 7c. 8m. contained in £ 4479 * 9 ^* 4 i c * ? 
16 . Reduce 7fl. 35c. to the decimal of £10 and of £500* 


r Examples worked out. 

, Ex. 1 . A’s present age is to 2?’s as 9 : 7 » and 34 years ago 
he proportion was 5 to 2. Find the present age of each. - .■ 

Here, we have Afls present age to ffs as 9 * 7 ; and 9 is 4! titties 
>-7). Similarly, AH former age was to as 5 : 2 ; and 51s 
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time^/5 — St). Therefore, A } 5 present age is 4^ times the difference 
of A’s and B’s ages ; and his former age was i| times the difference 
of A’s and &s former ages. 

But it should be borne in mind that the difference of the ages 
of wo persons is altSays the same, though the ratio of the ages is 
always varying. Hence, we have 

A’s former ages=(i§ J -4|) or iV of his present age ; 
but A’s former age = -< 4 ’s present agT- 34 years ; 

A’s present age-34 years=£y of A’s present age ; 

(1 — ff?) of A’s present age ==34 years ; 

*r m • or |4 of A’s present age — 34 years. ^ 

A’s present age=(34x1 }) years=54 years, \ * 
and &s present age = & of 54 years=42 years./ 

Ex. 2. Five years ago, the ages of A and B were as 4 : 5 ; and 
five years hence they will be as 13 : 15 ; find their present ages. 

In (5 4 - S) o r 10 ye ars, the ratio would be changed from 4.5 to 
13 ; 15. Now 5 - 4 =*i 7 'a?id 15- 13 = 2. Reducing the latter ratio to 
one in which also the difference between the terms =1, we get 
the ratio -V* : 

Now, if A’s age five years before had been 4 years, it would 
have taken only (V; — 4) or £ years to become -V** 

# : 10 :• 4 : A’s age 5 years ago ; 
or A’s age 5 years ago= 10 x 4 x | years = 16 years. 

A’s age=(i6 + 5) or 21 years,/ A 
and 2?s age*(£ x 16+5) or 25 years./ 


me Ex. j, Divide the number 237 into thiee parts such that 3 times 
the first may be equal to 5 times the second and to 8 times the third. 

Since 5 times the 2nd= 3 times the first, the 2nd*$ of the 1st 
Similarly, the 3rd *£ of the 2nd=»& of \ of the 1st. 

Hence the three parts are as 1, $ and £ of or as 40, 24 and 15. 
Now 40+24+15*79 ; the ist*4& of 237*120,li 

the and-34 of 237* 72, J Ans. 
and the 3rd*of 237* 45*J 


Ex. 4. Divide 7 ?.v. 2 io among A t B and C, so that Rs .20 more 
than | of A’s share, Rs .22 more than * of B’s share, and Rs .2 more 
than | of Os share may be all equal. 


- I of A's share+i?J.20«*| {A’s share+/?£. 50); 

| Of^s share+J?y.22+t| {B's share+/?j.-H 4 ) ; 

'tofps shar^#** 2*4 (C* s share+J? jM£). 

?. Also share 4 * 50) +‘(jfif*s share + +(C’s share+ifr. J /) 

?«^?x.(2io.4 30++*£) * Rs£%%~. 

Ncwr, if 4 *S shatef.fa.50* l> share+fa. 

AliilfjpSW; “fa*^ 0 * C 
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A’s shared 50=/fa. 130, or A’ s share =#,1.(130- 50) = 7?f.8o. 

B* s share+ Rs. ± i ± = /fa. 130 x jJ, or IPs- ... = #j.{£$±-i§±)=i?jr. 70. 

Cs share+ Rs.-£ = Rs. 130x*4, or Cs ... ®/fa.( i 4 £ — VO —Rs.60. 

«' Ex. 5. A person begins to speculate with a certain sum of 
■money ; in his first transaction he loses ytb of the sum ; m his 
second he gains 10 per cent, on his investment; in his third he loses 
T a xths of the sum invested ; in his fourth he gains 66£ per cent. If 
"he then has Rs. 10000, with what sum did he start ? 

Suppose his capital in the beginning to be 1, then 
after 1st transaction, he has (1 - y) or ? of his capital. 


2nd 

■ a a 

• • • 

two of -!j or y$. 

TO of (i — xt) or 3 HJ ... 


3rd 

• • • 

• a a 

» 

4th 


a a * 

8 8 
O 

--T 

O 

i 

a 

• 

• 

• 



/, by the question, y of his capital®/fa. 10000. 

/, his capital = Rs. 10000 x i — Rs 35000. A ns. 

Ex. 6. How many francs ate equivalent to ;£i, when gold pur¬ 
chased m London at 771 \o$d. per ounce standard, is sold m Paris 
at 4 per mille (i.e. per 1000) premium on the fixed price ? (An ounce 
Troy being® 31'i grammes, and 1000 grammes of English standard 
gold being worth 3J51 francs ) 


Since 31*1 grammes® 1 oz. ; . . 311 grammes® 10 oz. ; 

Hence 1 gramme® .far oz, and 1000 grammesoz. 

Now 1000 grammes are bought in London for 77is. x-Httt- 5 
and 1000 grammes are sold in Pans for 3151 frs. x 1*004 ; 

77i* • 20J. : 3151 x 1*004 frs. : reqd. no. of francs. 

. „ , 3151x1*004x20x8x311 

the reqd. no. of francs-623 X10000- 

= 25*27 nearly. A ns. • ^ 

^ Ex. 7. I bought 128 yards of cloth for ;£ioo, and am now 
Obliged to sell it at a loss of as much money as I shall receive for a 
dozen yards. At what do I sell it per yard ? 

In the sum realised by selling 128 yds., my loss is the selling 
price of 12 yds. ; but loss®cost puce-sellingpnee. Hence the cost 
price of the cloth.® selling price of (128 + 12) or 140 yds. j {t. €,) 
140 yds. are sold for ^100, the cost price. Therefore the selling 
price t>er yard ® ® /y ® i As- 3t^ Ans. 1 . 

jft Ex. 8 ., A former bought a flock of sheep. He lost 5 of them 
*and sold the remainder for /fa. 4 a head more than the prime, tost, 
and gained Afa. 50 by the transaction. Had he sold them only at 
Rs. 2 a head more than the prime cost he would have 
How mapy did he, buy ? . , ‘ " i?', 1 

FoAth sheep sold the mao. gets ^.(4 - 2) w j^.2 
second oase thaninthe first. And in this why for all |he 
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he gets ^.(50+70) or Rs. 120 less in the second case than in the first. 
Hence, we have 

Rs.2 : Rs. 120 :: 1 : no. of sheep sold. 

na of sheep sold=60, and no. in the flock=60+ 5 = 65- A ns. 

t 

Miscellaneous Examples VIII. 

1 . A person by disposing of goods for Rs. 1820 loses at the 
rate of 9 per cent. ; what ought they to have been sold for to realise 
a profit of 7 per cent. ? 

2 . Jf a person owes Rs.iooo on the 1st May, at what date 
Ought he to pay Rs.7 50, so that he may retain the remaining Rs.2^0 
till the 1st October ? 

3 . I buy goods for Rs. 600, and sell them immediately for 
i?j.68o, giving three months' credit; what is gamed per cent, reckon¬ 
ing interest at 8 p c. per annum ? 

4 . A gentleman sells a lac of rupees out of the 4 per cents, 
at 16 discount and invests the proceeds when exchange is at 2 s. id. 
in 3 per cent, consols at 96. What income does he derive therefrom ? 

5. If the difference between the Simple and the Compound 
Interest on a sum of money for 2 years at 5 per cent, be £5. i8r. 
9 \d. ; what is the sum ? 

6. A banker, in discounting a bill due in 3 months at 4 per 
cent., charges 5 s. 1 \d. more than the true discount; find the amount 
of the bill. 

7 . The debts of a bankrupt amount to ifr.21345. 4 a and his 
assets consist of property worth Rs.gi67. 10 a. 8/. and an undis¬ 
counted bill of ^.5130 due 4 months hence, simple interest being 
reckoned at 4 per cent. How much in the rupee can he pay his 
creditors ? 

* 

8- A person remits i?.r. 15480 to England at the rate of is. 6 d. 
per rupee, and the money is invested in the purchase of 3 per cent, 
consols at 79^, At what price should he sell out, in order to realise 
a gain of ,£24, after halving paid £ per cent, commission on each of 
the last two transactions ? 

9 . A company guarantees to pay 5^ per cent, on shares of 

/j*ioo each; another guarantees to pay 3*^ per cent, on shares of 
Zio each; the price of the former is £115. ioj. and of the latter 
£7. 15r. Compare the rates of interest which the shares return to 
tne purchasers. * 

10 . What income shall I obtain in England, from Rs.78000 
in Indian Government Bonds at 5^ per cent., when my agents in 
Calcutta charge me 3 per cent., for drawing and remitting it, and the 
exchange on England if $$. 10 for the rupee ? 

fc V 
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11 . A mixture of milk and water contains 32 seers and there 
is only 1 seer of water in it ; how much .water must be added to this 
mixture that in every 32 seers of the second mixture, there shall be 
3J seers of milk ? 

12 . When English money bears a premium of 5 per cent in 
America, how much sterling should be giveif for 750 dollars each 
worth 4.L 6 d. at par ? 

13 . Two kinds of wheat are sold at the same price, tn which 
20 per cent, is gained on one kind, and 20 per cent lost on the other. 
What percentage will be gained or lost if they be mixed equally, and 
then sold at the same price ? 

14 . A merchant sells a mixture in the ratio of 1 : 3 of two 
different kinds of teas, at Rs 2. 4 a per ft> and gains 334 per cent, on 
the original cost. If he had mixed the teas in the ratio of 1 • 2 and’ 
sold the compound at Rs. 2. 8 a. per lb. he would have gamed 334 pei 
cent on his selling price. Find the prime cost of each of the two 
kinds of teas. 

15 . A merchant owes ,£650 He gives a bill for £202 due 3 
months hence, a second for £204 due 6 months hence and pays the 
remainder of the debt in ready money Supposing the rate of in¬ 
terest to be 4 per cent, per annum, what ought he to pay in ready 
money ? 

16 . A company has a capital of £5000000, of this j? is ordinary 
stock and the remainder is 5 pei cent, preference . the working 
expenses and reserve absorb 48 per cent of the gross receipts. 
Find the annual earnings, so that the company should just be able 
to pay the interest on the preference stock What is the additional 
amount requisite for paying 1 per cent, on the ordinary stock ? 

17 . If at compound interest the second year’s interest is AV.23IO, 
and the third year’s Rs 2425. 8 a , what was the first year’s interest ? 

18 debt is paid on 23rd J une by a bill dated at 6 months. 
Supposing the bill to be discounted on October 14th, the real dis¬ 
count would be Rs. 35. Find the amount of the bill, the rate of 
discount being 5 per cent. 

19 . K gold chain is made of 3 parts gold to 1 copper, and the 
cost of manufacture is 10 per cent, on the value of the gold. A 
sovereign consists of 11 parts gold to 1 copper, and 120 oz. Troy of 
the mixture makes 4674 sovereigns. What should be the price of a 
chain which weighs 24 oz., the value of the copper being neglected ? 

20 . A man has an income of £200 a year ; an income-tax 

is established of jd. in the £, while a duty of r $d. per In. is taken 
off sugar; what must be his yearly consumption of sugar that he 
may just Save his income-tax ? , ^ 

21 . fte income-tax being 4^* ® the £? a person, has to. pa# 
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* ^69. 15^. lid. less than when the tax was 7d. in the £, although his 
income has increased by ^295. What was his income at first ? 

32 . Two passengers have together 150 seers of luggage and 
are charged for the excess above the weight allowed 8 a. 4 p and 
Re. 1. oa. 8 p. respectively. If the luggage had all belonged to one of 
them, he would have been charged Rs,2. 13a. Find how much 
luggage each passenger is allowed without charge. 

33 . A merchant having lost his cargo m the sea, which he had 
insured, the broker Offered him a sum of money for his loss which, 
the naerchant refused as being 10 per cent, below the estimated value 
of his loss ; the broker then offered ^379. 15J. more than at first, 
and the amount of the second offer was 5^ per cent, in excess of the 
estimated value. What was that value, and what sum did the broker 
first offer ? 

24 . Calculate the profit made by a bookseller, assuming that 
he pays 11 r. 4 d. for a 16 shilling book, receives 25 copies as 24, and 
deducts 10 per cent, for commission. 

25 . An inclined roof rests upon two walls, one of which is 13^ 
feet high and the other 7.} ft. ; the distance between the two walls is 
8 ft. ] what is the area of the roof, supposing its length to be 20 yards ? 

26 . The discount and interest on a certain sum for the same 
time are Rs.22 and Aif.24 respectively, find the sum 

27 . If I buy the 3 per cents, at 78I, and the 3$ per cents, at 95^, 
which is the better investment ? If I had invested ^6962. 19J. 3§d. 
in each, and the former rose and the latter fell how much 
should l lose or gain ? 

28 . A tradesman bought a quantity of goods, and sold ^ of 
them at a profit of 6 per cent. ; the price rising he got 10 per cent, 
profit on the remainder, and«on the whole gained /114 ; what sum 
did he lay out ? 

39 * A man has Rs.a,\oqo which he invests in the 5 per cent, 
stock at 87 and 5 per cent, stock at 104. What sums must he invest 
in the Respective stocks to make 3^ per cent, on the whole ? 

20 . I buy goods for Rs. 5040 and incur 10 per cent., expenses ; 
what must I Charge it? order to make 10 per cent, profit on my capital 
after allowing 10 per cent, discount ? 

* 31. Certain Railway shares pay an annual dividend of £3. 1 os. 

A person having bought 12 shares, at such a price that they yielded 
5& per cent op his investment, sold them when the price had risen 

&hd invested the proceeds in 3i per cent, stock at 85. Find the 
.. alteration in his incofile. 
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the length is 2500 miles ; the working expenses are 55 per cent, of 
the receipts. What dividend can it pay on the ordinary stock ? 

33 . A gentleman, deriving his income from an investment 
which pays 5 per cent., spends g of his income and pays an fncome- 
tax of 8d. in the £ ; next year the investment pays 5} per cent, he 
spends 15 per cent more, the tax is reduced to 6 d. in the £, and he 
saves £7 more What was his income ? 

34 . I bought 50 horses and sold 15 of them at a gam of 20‘ 
per cent., 25 at a gain of 16 per cent and the rest at cost puce. Had 
I sold all at a gam of 18 per cent., I should have gained Rs.$6o 
more. Find the cost put e of each horse. 

35 . Two kinds of teas are mixed together and the mixture sole 
at a gam of 15 pei cent. If each kind were to be sold separately at tin 
same price, 20 per cent would be gained on the first kind, and 5 pel 
cent lost on the second. Find the proportion of the mixture. 

36 . Ahoy bought 200 eggs, and gamed 25 per cent by selling 
tl of them at 2 a penny, and the lest for if. 5more than wha 
they cost him. At what rate did he buy them ? 

37 . Two boys buy oranges at 7 for 3 d. and 5 for 2d. respect 
ively They buy equal numbers Compare their rates of profit 
if the former sells his oranges at 9 for 4 d. and the latter at 7 for 3 d. 

38 . A Railway budge crosses a straight canal obliquely. Th< 
bridge on one side is 36 ft lowei down the canal than on the other 
and the breadth of the canal is 48 ft. Find the length of the bridge 

39 . A tradesman lost 4 pei cent by selling an article for 1 5s. 
what should he have sold it for so as to gain 10 per cent. ? 

40 . A grocer buys 2 cwt. of tea , the first cwt he sells at 5 pei 
cent profit; and the second which costs £1 more, at 12 per cent, 
profit The difference in retail price being 4 d. per lb., what is the 
cost price of each ? 

41. The gross receipts of a Railway Company in a certain year 
are apportioned thus —40 per cents, to pay the working expenses. 
54 per cents, to give the shareholders a dividend at the rate of 
per cent, on their shares, and the remainder ^jr.283500 is reserved. 

Find the paid-up capital of the company. 

43 . A man, buying goods by means of false scales, defrauds 
to the extent of 15 percent, and 15 per cent, in selling; find his 
whole gain per cent. 

43 . Eight years ago the ages of A and B were as 5 . 6 ; and 
eight years hence they will be as 9 : 10 ; find their present ages. 

44. A owes B Rs.2725, and offers to pay him at a certain, rate 
of discount instantly, instead of at the end of 2 years, when the t 
will be due«0ti? can *place out the money which he will receive at, | 
per cent, interest, and by that means will g«i* by the transaction 

* Hv 
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* fts. 25, Reckoning simple interest throughout, find at what rate the 
discount is calculated. 

, 45 . A’s present age is to B* s as 8:7; and 10 years ago the 

proportion was 11:9. Find the present age of each. 

40 . ^1000 sterling is due from London to Portugal, when the 
exchange is 6i£dl per milree. Whether is it better, for Portugal, to 
draw directly on London, or circuitously, at an expense of i£ per 
cent., through Holland and France ;—exchange between Britain and 
Holland 11*90 florins per £ sterling, between Holland and France 10 
florins for 21 francs, and between France and Portugal 480 rees for 
3 francs ? 

47 . c The original cost of a pipe of port is A\v. 550, and it is sold to 
A at a. certain loss per cent.; then A sells it to B at the same losing 
rate; but B sells it to C, at a profit of 12 per tent., for the original 
cost. What was the loss per cent, at which the wine was sold to 
A and B ? 

48 If the Compound Interest of AY2500 for 2 year* be A\r.204, 
what is the rate per cent, per annum ? 

49 . What fraction of ^(*0135) is #"(*004) ? 

50 . A narrow rectangular field ABCD has its length AB 
160 yds. and breadth BC 314 yds. To what point E in the side AB 
must a straight line from C be drawn, so that AECD may contain 
fan acre ? 

51 . I bought paper at the rate of 3.V. y\d. for 5 quires, and 
sold it so as to gain as much on the cost of 32 quires as 3 quires 
were sold for. At what rate did I sell it per quire ? 

/ 52 . My age is 62, and my son’s age 30 ; how long ago was 

my age 5 times that of my son ? and how many years hence (if we 
are both alive) will my age be a third of 5 limes his age ? 

53 . Divide A\y.54339 into three sums, such that their amounts 
by Compound Interest at 5 per cent, per annum, for «o, 23 and 
27 years respectively, shall be equal. 

54 . Given that 1 oz. Troy equals 31*1 grammes; that 10 
grammes of French* standard gold are worth 31 francs ; and that 

. the worth of a given weight of English standard gold is to that 
of the same weight of French standard as 3151 to 3iQO|tarTo what 
‘number of Troy ounces of English standard gold is the franc equiva¬ 
lent, and what is the fixed number of francs equivalent to £\ ?—the 
English mint price for standard gold being ^3. 17J, 10per ounce. 

} v 55 . How many francs are equivalent to £1, when gold pur* 
in London at yys. 10 \d. per ounce standard is sold in Paris 
per n»Ue (* e. per 1000) premium on the fixed pride ? And how 
*'when%old i»0 1 per mille discount ? . ^ 

ft. * 50 . A .bankrugHN3>wes ^4594. *^4 he will pay a dividend of 
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3J. 6 d. m the pound three months hence, a second of 3s. six months 
hence, and a third of is. nine months hence. What is the present 
value of his assets, money being worth 5 per cent, per annum ? 

57 . A person having to pay Rs. 10850 two years hence, Invests 
a certain sum in the 3 per cent. Governmeiat Securities (to accu¬ 
mulate interest till ihe debt is paid), and also an equal sum the next 
year. Supposing the price of the Government Securities to remain 
throughout at 73 j what must be the sum invested on each occasion 
so that with its interest, there may be just sufficient to pay the debt 
at the proper time ? 


58 A person borrows 7^6180 in two sepaiate sums, at the 
respective rates of 3* and 5 per cent, per annum , and ht? repays 
the two loans at the end of 10 months, with interest amounting to 
Rs.223. Required the amount of each loan 

59 . A person finds that if he invest a certain sum in Railway 
shares paying £6 dividend a share, the price of the share being 
£132, he wjjl obtain £54 a year more than if he invested in the 
3 per cents, at 93. How much has he to in\est ? 

60 . A contractor sends in a tender of £5000 for a certain 
work ; a second sends in a tender of £4850, but stipulates to be 
paid £500 eveiy 3 months ; find the difference of the tenders, 
supposing the work in both cases to be finished in 2 years, and 
money to be worth 4 per cent Simple Interest 

61 . (1). Given that the squaie of 15334 is 2351315156 ; find that 
of 153347 without going through the operation of squaring. 

(2) Given that the square toot of 1038361 is 1019 ; find the square 
root of '103876864. 

l < . 1 

63 . A landlord has an estate that brings him m 4 , 3 °°° a .y^r, 
but this gross income is liable to deductions for rates and repairs to 
the extent of 12 per cent. He sells it at 26 years’ purchase on the 
gross incotne, and invests the price in the 3 per cents, at 97 What 
difference is caused in his income ? 


63 . A man sold at 48 and 95 respectively £500 ordinary stock 
in the A Railway paying a dividend at the rate of if and ,£800 
preference stock in the B Railway paying a dividend of 4 per cent. 
He then tofested * of the money in the Tramway Company where 
the £24 share paying interest at 6 per cent, was at £6 premium ? 
£150 in C Railway which paid no interest and the remainder 
Bank shares at par ; what rate of interest must he receive frcmkOTS- 
Bank in order to increase his annual income by £12. 55.? 

64 . A porn merchant having bought 1300 quarters of wl&at,. 
sold one-fifth of it at a profit of 5 per cent., one-thir& .at a prowijf 
^ per cent.^nd the remainder at a profit of 12 per cent, but wsarne 
sold all at a profit of 10 per cent, his g$m would nave been £le, 

more. What did the wheat cost b^pa ? • ^ 


^ f 
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65 . The discount on /fa.825 for a certain length of time is /fa.75 ; 
what is the discount on the same sum (1) for twice that length of 
time, and (ii) for half that length of time ? 

66 . * A person has /fa.24180 to invest, the 5^ per cent. Govern¬ 
ment Loan being at i©8, ami the 6 per cent. Municipal Loan of 
/fa. 1000 being at 1020 ; find how he must divide his capital between 
the Government and Municipal Loans, that he may obtain the same 
income from each. 

67 . Divide ,£444 among A, B , C and D in such a manner that 
;£io more than \ of A\ share, ^20 less than & of B ’s share, and ,£32. 

1 or. more than 1 of C } s share, and .£65 mc»e than y* of D\ share 
* may all he equal. 

68. What sum of money will amount to /fa.6996. 9 a. 7 2ft m 

2 years, reckoning compound interest for the first year at 4 pel cent., 
apd for the second at 3^ per cent, per annum ? 

f 69 . A certain article of consumption is subject to a duty of 6s. 
per cwt. ; in consequence of a reduction in the duty the consump¬ 
tion increases one-half, but the revenue falls one-third. Find the 
duty per cwt. after the reduction. 

70 . Divide /fa.429 into four parts such that their simple 
interest for 4, 6, 7 and 10 months, and at 3, 4, 5 and 6 per cent pei 
annum respectively,'shall be all equal 

71 . A sells to B a horse, which had cost him /fa.300 at 12* 
per cent, profit; B sold it to C at a profit of 5 per cent, on what it 
cost him. What would A have gained per cent., had he sold the 
horse to C for the money which C had paid B for it ? 

• 72 . A farmer gave for a horse a bill of £y 3 due m 1 month, 

and sold him at once for a bill of at 4 months. Required the 
farmer’s gain per cent., reckoning interest at 4^ per cent. 

73 . A man has a certain amount of 5 per cent, slock. He 
sells out one-third of it at 104, and invests the proceeds in the 4 per 
cents, at 98. He sells out from the 4 per cents, when they have 
risen 2 per cent, and fhen repurchases the same amount of 5 pei 
# cent. stock at 102 as he sold out originally. His gain being £ 202, 
find the amount of 5 per cent, stock originally held by him. 

74 . A tradesman selling goods for a certain price to be paid 
6 months hence, offers to give T fath more of the same goods for the 
same price in ready money. What was the rate of discount ? 

75 . A and B each lends £250 for three years. A lends at 4^ per 
cent, simple interest, and B at 4^ per cent, per annum, cpmpound in¬ 
terest. Find the difference in the amount of interest they receive. 

78 . If by selling cloth,at Rs. 14. 4 a. for 5 yards my*gain would 
be 6f per cent, what sftould I gain or lose per cent, by selling it 
at Rs. 18. 12 a. for 7 ftkrds ? 
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77 . A banker sells 400 English, sovereigns at 25*35 fr., and 
buys Spanish piasters at 5 40 fr Two months afterwards he sells 
again his piasters at 5 70 fr and buys 400 sovereigns at 25*20 fr. 
What is his profit, and at what rate does he place his money ?‘ 

78 A merchant fits out 3 ships m Succession to run the 
American blockade ; he reckons the total outlay on each ship after 
the first to be 25 per cent more than on the one that preceded it 
The first and third get into port, and he gains 160 per cent, on their 
cost, the second is taken. Find his loss or gain per cent, on 
the whole. 

79 A man left ,£30000 stock in 3 pei cent Government Secu¬ 
rities, to be divided among his thiee sons in the proportioif of their 
ages which were 15, B and 7 years respectively ; afterwards when 
these securities stood at to discount the eldest son sold out, and 
invested the proceeds m 6 per cent Hank shares at par lly how 
much did the annual income of the eldest then e\ceed that of the 
youngest son ? 

80 . A man invests £864 in the following manner. One-half 
he invests in the 5^ per cents at 8 premium and the other half in 
Hank shares at 116 premium. After one year he sells out both his 
5 4- per cents, and also his Hank shares, the former being now at 12 
premium, and the latter 130 premium, and invests the whole of the 
proceeds in the 4^ per cents at 90^. His annual income is now 
£1 less than it was before. What rate of interest did the shares pay ? 

81 . Find the length of an edge of a cube of pure gold equal 
in value to the annual revenue of ( treat Britain (70 millions steilmg), 
given that gold is 19*26 times as heavy as water, that a cubic foot of 
water weighs 1000 oz. and that the vaiue of fine gold is £4. 5 s. per oz. 

83 . Prove the truth of the following extract from the. Times 
Newspaper :—(See Ex. 54, above ) 

The quotation of gold at Pans is about 1 per mille discount 
(according to the last tariff), which at the English Mint price of 
£3. 17s. 10£<£ per oz. for standard gold, gives an exchange of 
25*14^ ; and the exchange at Pans on London at short being 
2 S’° 7 ^i it follows that gold is about 0*28 percent, dearer m Paris 
than in London. 
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1 . The number of emigrants from the United Kingdom in ten 
years was 1,697,579; -649,742 being English, 158,226 Scotch, 31,983 
foreigners. How many were Irish ? 

2 . A library contains 3275 volumes, and each volume on the 
average contains 493 pages, and each page 39 lines. How many 
lines are there ? 

’ * 3 - How many times has a batsman been out, if he has made 
1073 runs an d h JS average is 29 ? 

4 . What was the cost of each pig, if after buying 23 pigs 
I have ^23. 7s. 2d left out of ^50 ? 

5. A waggon loaded with 217 equal parcels weighs 2 tons 2 cwt. 
and the waggon itself weighs 18 cwt. 3 qrs. ; find the weight of each 
parcel. 

$. What amount will be left out of ^50, after paying the follow 
ing bills • £9. 17s. £4. 12 s. 6$d., £3. ioj. 9‘fd., £2 7. 5J. 2 \d. * 

w 7 . How often»does ^789303. 6s. 6\d. contain ^1654. 14$. $'}d 5 

8- A sum of money was distributed among A , B and C. The 
shares of A and B together amounted to Rs. 120, those of A 
and C to ^.160, and those of B and C to Rs. 184. Find the shaie 
of each. 

"F 9 . I sold a horse for Rs. 600, and thereby gained one-fifth of 
my outlay ; yhat was my outlay ? 

10 . How many ponies must a person buy at £8 10s. each, so 
that after allowing 3s. 6d. for the food of each for a week, he may 
then gain ^440. 11 s. 3 d. by selling each of the lot at £9. fyr. 7d. ? 


11 . The area of the British Colonies is 8,869,096 square miles 
and the population * is 292,680,168. How many people are there to 
• the square mile ? How much would a tax of 2 {d. per head on the 
wtole population amount to in £. s. d. ? 

* 12 . If the greater of two numbers be 19 times 508, and then 
difference be 15 times 112 ; find the sum and the product of the 
numbers. 

13 . If 7423971 'be the dividend, 12130 the quotient, and 41* 
the remainder, what is the divisor ? 

14. Reduce ^5672841. j6j. 9 \d. to farthings. 

15. If ^159*2. k6s. 6d. were distributed equally among 216 
persons, how much %ould each receive ? 
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16 . If the circumference of a .coach-wheel measures 17 ft. 
7 r, how often will it turn round in travelling a distance of 8 miles! 
264 fcct ? 

* 17 . How often is 3 tons 27 lbs 13 oz. contained in 228 tons 
18 cwt. 3 qrs. 13 lbs. 12 oz ? • 

'“ 48 . Find the greatest number which will divide 13956 and 
14565, and leave a remaindei 7 in each case. 


19 . What is the price of a chair, if after buying 15 chairs my 
moiyy has been reduced from Rs 250 to AV.132. 13 a. ? 

20. A man whose weekh earnings are A’f.8. 12 a, saves * of 
that sum every fortnight ; when will he have saved AV.224 ? » ' 


21 . If 2948 bricks are used per yard to build a tunnel which 
is 6285 yards long and 2175 bucks per yard to build another tunnel 
which is 6082 yards long state in words how many more are used 
for the one tunnel than for the other. 

1 

22 . Multiply 562347892 by 297099011 in three lines. 

23 . The product of two numbers is 15580656, and one of them 
is 6552 Find the other 


24 . Find the L. c. m. of 298717, 197457 anjd 207583. 

25 . Reduce 32100546829 fa> things to £. j. d 

26 . A tax collectoi collected Rs 10. 10., A*r 210. 12«., R$. 64. 
oa. 2p. and Rs 18. 11a. 8/., but lus pocket burst, and*the money was 
scattered. He picked up Rs .303 8z* 4/>. Did he lose any money? 
If so. how much ? 

A farmer pays 30 s an acre rent on a farip of 215 acres* 
His working expenses amount to ^589. 17s. 4 id. Hts receipts are 
^1396* 6 s. Sd. Find his net income. 

28 . *How many hens have I bought at if. 8 \d. each, if I have 
£2. 16f. 9 %d. left out of a £5 note ? 


29 . How many minutes were there in the first six months 
of 1888 ? Find the G. c. M of 23992091 and 8209897. * 

/ 30 . A man spends ^84. 12f. 3d. m each of the first 5 months 
of the year. If he does not wish to spend more than ^826. 8f. 9® 
in the w|iole year, what must be his average monthly expenditure 
for the ri^iaander of the year ? 


Xi 


4 \ > Pit 


31 . IS&re are 57 boxes of rice each containing 809309 gtsuns, 
and 76 other' boxes each containing 719294 grains : write fa §ff#r \84 
how manilgfains^ll rice there are altogether. 

» J tfoiS'c m. of 23oa99.>8303l^Bd 1093S** 
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33 . What is the least nurnber that must be added *o 5 ^ 43 ^ 97 ! » 
tha^the result may be exactly divisible by 4064 ? 

* 31 . What is the least number that can be exactly divided 
by T \, 2*, 5 > 64 and r ’ T ?. 

^ 35 . Reduce 32087^9841 square inches to acres. 

v/86. I buy 60 gallons of wine at £\. 3?. 6 fit. a gallon and £1. 
10s. is gained by selling it at £\. 2? 6 d. a gallon. How much 
water has been added ? 


37 . 


/El 


Simplify 4 of (\ + } + ’,) + 7 x (»\ + V, ) - i* ~ ( “ 7 - + ) 


[ 8 . •The live stock on a farm consists of a certain number of 
horses worth 60 guineas each, an equal number of pigs worth £2. 
10s. each, 3 times as many cows worth /j8. lot each and 15 times 
as many sheep worth £\. 15? each. The whole value of the live 
stock is ^1030. 15J. How many are there of each kind ? 

^ 39 . A man leaves 50000 to his wife, and the remainder 
of his property to be divided equally among 4 children. It is 
found that each child has , of the whole How much did he 
leavp altogether ? 

v 40 . A rupee is worth 2s. o\d., and a dollar 4J 4^. ; find the 
least number of rupeps which makes an exact number of dollars. 


* 41 . If the distance of the Sun from the Earth be 924 million 
miles, and light travels from one to the other 111 498 seconds, find the 
velocity of light in miles per hour. 

42 . Divide 198 ac. 3 ro. 16 po. 3 yds. 72 m. 187. 


43 . Four bills, amounting to £2 7. ior. tftf, £13. 4 s. 7^d. t ^ 43 * 
os. 6d. and £5, are paid out of ,£100 What money is left? 

44 . Twenty-five years ago a man was four times as pld as his 
son, whose present age is 33. How old is the father now ? 

. M Divide a lac of rupees between A, B and C in the propor¬ 
tion of 2, 3, 4, and the same amount between 77 , E and F in the 
proportion of £, 4, * 

•/ 48 . How many payments of 14^. 11 id. amount to ^89. 2 s. 6 }d- ; 
atjd how many plots each containing 2 ro. i6po. 8 sq. yds. are there 
in 10 ac. 36 po. r 5 sq. yds. ? 


47 . Find by Practice the cost of warming a building for 
11 days 17 hrs. 28 min., if the cost is ^4. lor. per day. 

* 48 . A man runs 4| times round a course 9304 yds. long. What 
frapdon of 3 miles 3014 yds. does he run ?, 

49 . Simplify-— * « « 

of (tv of £ 3 y* 6 f of £3- os. gd. -444 of £3, 2s.}. 
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50 . If I* pay Rs. 23. 13/7 bp. as income-tax on a rental of 
ffr.715. 5what should I pay on a rehtal of Rs.$\07. 8a. ? 

51 What prime numbeis divide 222222 , and what is the least 
numhei that must be added to it that the fciun may be divisible by 
47 , 53 and 59 ? 

52 . Divide 2875962 by 5x3x11 by short division, and find 
the true remainder. 

53 . Reduce 5762309875407 inches to miles. 


54 . Simplify 

'^5. 


3« x 1 1\ +4 t > -3/ , 31 y , _ 17 i 
54-7^28,,,+ >, f 4 i 7i ‘ 


Divide 2*3 by ’noi 5, and £ 021 by (1*761. — 3*27/.) 

It/56 What w'dl be the cost of pamlmg a 100111 20 ft. 3 in. long, 
18 ft 6 in. bioad and 10 ft 4 1 , m high, containing two window's, whose 
dimensions are 7 V ft by 4 * ft. each, at the rate of 2 s. 9</. per sq. yd. ? 

57. 23 cwt. 3 c ( rs. 7 lhs me bought at £2. iov. 8 d. per cwt. 
and 72 cwd. 2 qrs. 8 lhs. at 1 2 7'. kW pci cwt Kind bv Practice 
the amount expended and gne (he average pi ire per lb. 

to 8 . A bankrupt is indebted to A, B , C and />- A' s debt is 
twice B ’s ; B\ three times Cs ; C’s half of /)\. How much should 
each receive of assets to the amount of /A 45680? 

*/59. If 2 men and 5 women can do a piece of work 111 8 days 
of 9 hrs each ; how long will it take 3 men and 6 women to do a 
piece of work twice as gretrt, w01 king 8 houis a day ; the work of a 
man being double that of a woman ** 

60. Find the simple intei est at 4 P<-r rent pei annum on tfj.595. 
9 a. for 4 years and 17 weeks, lec honing 52 weeks to a year. 

_ • 

^ 1 . , What must I pay foi a bill of exchange cm London for £73. 
15*. bd, the exchange being at the rate of ir. io^d. for the rupee ? 

J 62. Find the value of 

’387 of £8. ibs. ^d.+b} of i", of 7s. 8|c/.+y T of id. 

/ 63 . If the carnage of 30 mds. thiougli 36 miles cost Rs.iiy, 
what* weight ought to be carried 48 miles for Rs.bb. 10 a. 8f>. ? 

v o 4 Find the least number of weeks in which an exact number 
of half guineas can be earned, the wages per week being i6r. 4*/. 

65 . If a person receive per cent, interest on his capifal by 
investing it in the 4 per cent. Government stock ; what is the price 
of stock, and how much can be purchased for Rs. 12000 ? 

*06. A person buys 64 animals- cows and horses—for Ar,6ooo. 
Each cov 0 costs Rs.bo, and each horse Rs.ioo. Find the number of 
horses purchased. 
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87 . What would a banker gain by discounting on September 
2*st|ja bill of ^318. 3J. dated July 31st at 4 months, at 5 per cent. ? 

^68. A man sells a horse for AV.246 and loses 265 per cent, on 
wha£the horse cost him ; what was the original cost ? 

X'fea Four merchants A , B , C and D trade together ; A’s stock of 
^400 was in trade 12 month:*, B ’s stock of ^450 for 9 months, C’s 
Stock of ^480 fci 8 months and Z>’s of ^405 for 6 months. The 
whole profit, being ^1000, was in trade 12 months. How much ought 
each to receive ? 

70 . A person in India wishes to irnest AV.24000 m the 3 per 
cent, consols at 90 ; the rate of exchange is 1 s iorf. for a rupee ; 
brokerage in England is y T per cent. ; how much stock, would he 
realise, and what would be his ycaily income ? 


71 . Show> that the sum of the squares of six thousand and 
twenty-one and eight thousand and twenty-eight is equal to the 
squpfte of ten thousand and thirty-five. 

72 . If when a number is divided successively by 11, 19,23 
(as m short division) the remainders are 8, 3, 14 respectively, find 
what the lemainder would be if the same number were divided by 4807. 


73 . Simplify ± of (i‘ a - T M ■ 


T-')-(J + rr; ^ 4+ ^(i — 0 


ts + -t) -(&“"i*i) (4 + 7 J T i 

124 men dig a ticnch 110 yds. long, 3 ft. wide and 4 ft. 
deep, in 15 days of 11 hoius each , anothei trench is dug by half the 
number of men in 7 days of 9 hoius cath, how many cubic feet of 
water is the latter capable of holding ? 

Vy 3 . A cistern, without a lid, whose floor and walls are an mch 
and a half thick is 5 ft. 3 in. long, 3 ft. 7 in. wide and 2 ft. 5} in. high 
in its external dimensions. Find its internal surface, and the cost of 
painting the same at 4 d. per sq. foot. 

s^/ 76 . In a certain firm A invests half as much again as B> and 
^ as much again as C, and A\ capital is Rs 12000 fnore than Os. 
Thay gain Rs. 1330 ; what is each man’s share of the profits? 

^ 77 . If 4 men earn as much in a day as 7 women, and one 
wpman as much as 2 boys, and if 6 men, 10 women and 14 boys 
working together for 8 days earn £22, what will be the earnings of 
6 women working for 10 days ? 

'jprlE A tank is 300 yds. long and 150 yds. broad : with what 
velocity per second must water flow into it through an aperture 2 ft. 
broadf and i£ ft. deep, that the level may be raised 1 foot in 9 hours ? 

78 < A person having invested a sum of money in the 3 per cents 11 
receives annually therefrom ^233 after deducting the income-tax of 
7<£ in the pound. Find the amount of stock, and al&o whaf it can be 
sold for when the 3i percents, are at 109I. 
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SttO. The length of the Eastern Bengal Railway being no miles' 
and the capital employed in its conduction ,£1500000, what must be 
the gross annual traffic recoils ner ipilr m order that a dividend of 
5 per cent, may be paid to the shareholders after allowing 45 per cent, 
of the gross receipts for cuirent expenditure? 


81 . A had some rupees, the number being composed of three 
7’s, preceded by 16, and followed by 216 B took some away, and 
the number which remained was expressed by the same digits in 
the same order with the exception of the digit 2. How many did 
B take ? 


82 . If the remainders on dnidmg a certain number *(by short 
division) by 5, 7, 9 n successively be 3, 5, 8, 4 ; find the remainder 
whep the number is di\ idecl by 3465. 

' 83 . Simplify 2*123456 + 12^456 + 1*23456- 1*123456-1*123456. 

81 . Multiply 3*720789426 by '0086341532 to five places. 

83 . Find by Practice the cost of 3 tons 17 cw't. 3 qrs. 23 fhs 
1T cu. of iron at Rs. 9. 13 a. jf> per cvvt 

je6. If 21 men can m 12 days make 1260 thousand bricks work¬ 
ing 12 hours a day, in liow many days of 8 horns each, can 59 men 
make 177 lacs of bricks ? 

A 7 . The cost of carpeting a room whose length is 22 ft. S in. 
with carpet at 3-f. 4 \d. per sq yd. is £7 7*, 4 d. ; find the breadth of 
the worn. 

'•vSS. A merchant buys two pipes of wine, one foi ,£112, the 
other for £120, and he also bujs a third pipe ; on mixing the three, 
he sells his wine at 50 V pei dozen, gaining 25 per cent, on his outlay ; 
what was the price' of the third pipe? (The number bf dozens in a 
pipers 56.) 

VH 59 .. The wholesale price of books is 25 per cent, lower than 
the retail price, and 13 books are counted into the dozen. What 
percentage is obtained by the retailer t 

90 . I pay Rs. 51000 to a bank for a hill of exchange payable 
in London. The rate of exchange is is. ib$d. for the rupee and 
the bank charges me 2 per cent, on the amount payable in England. 
How much will my agent in London receive ? 


91 . When 582167 is divided by a certain number, the quotient 
is 76^ and the remainder 761. What is the number ? 

1/93. A number diminished by $ of itself, when divided far? 809, 
givas a quotient 327 And a lemainder 45 ^* What is the ? 

* 9 & * What 'decimal multiplied by lasjrill give the stift 
*09375 and 2 ‘4^ ? 
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94 . The owner of i, of a ship sells i ^ 4^ of his share for 
£2\J& 5 «hat was the value of. T \ of | of 2^ of the ship ? 

^ 95 . Find the value of 375 of a guinea + ’?4 of 8 j. $d. + ‘027 of 
£2. 15.9. and reduce the result to the fraction of a guinea and a half. 

*«/ 96 . If the value />f the rupee vanes from i.r. 9 d. to u 9I d. 
and the franc from 9 \d. to \od. ; find the maximum number of francs 
which it is always safe to give for Rs.^oo. 

*«/ 97 . A person after paying 7 d. m the £ for income-tax on his 
income, has ^1632. i8j. 10^. remaining ; what had he at first? 

4 / 98. A farm contains 190 ao. 3 ro. 25 po 134 sq. yds., of which 
81 ac. 3 ro. 10 po 274 sq. yds. is pasture. What fraction of the 
whojifc fawn is not pasture ? 

i/ 99 . Extract the square root of *647619 - 06857142, and the 
cube^root of 206*42 5071. 

/100. A merchant buys goods for ,£568. qr. and sells half of them 
at a gain of 1 d. in the shilling on the cost pn<e, one third of them at 
a gain of 2 d. in the shilling and the remainder at a gam of ^15. 155 
Hd How much per cent, docs he gain on the whole transaction ? 

101 Find the c>. 1 . m. and the l. c. m. of 157 days 7 hrs. 4 min. 
7 sec., and 243 da>s 2 hrs. 11 mm. 49 sec. 

•AQ 2 . Multiply 32856 by 121711 in three lines only. 

* 103 . Find the value of 3*6 of *954 of *428571 of 39. id. 

104 . Divide ^*72808976 by 1*369840056, retaining six places. 

/ 105 . A and B own a ship in shares which are in the ratio of 
2 to 3. They dispose of parts of their sliai es to Q so that A , B and 
Chold the ship in equal shares. What is the ratio of the payments 
thajpC must make to A and B ? 

V 106 . Tea at 4c 3] d per ft>. is mixed with tea at 3^. 7{d. per lb. 
so that the mixture contains 72’ per cent, of the former. Find the 
weight of a chest of this mixture which is worth £6. 16 s. 10 d. 

^ 107 . How many planks of teak, 12 ft long and 71$ in. broad, 
will be lequired to 6005 a room 7* yds. long and 5 yds. wide ; a 
space 7\ ft. long and 5 ft. broad being left unplanked ? 

/ 10 $. A barters sugar with B for rice which is worth i£ annas 
a sect* but on weighing his sugar uses a false maund weight. 
B disebvers this, and to make the exchange fair, raises the price of 
his rice to 2$ annas a seer. Find the real weight of the false maund 
which A uses. 

109 , The diameter of a fore-wheel of a carriage is 1 ft. and 
that of the hind-wheel is 3 ft., how far will the carriage have travelled 
when the fore-wheel has made 100 more revolutions than*the hind 
wheel? (the circumference of a circle : diameter :: 3*1416 : 1.) 
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110 . A person bought 10 Bank of Madras shares at Bs. 1540 
each and for 5^ years got interest on. his investment at the rate of 
5 per cent. He then sold his shares at a loss of 22 V pei cent. How 
much did he make by the transaction and what rate per cent, per 
annum had he for his money? 


111 . If when a number is divided continuously b> 7, 8, 9, io, 
(as in shoit division) the rcmaindeis aie 4, 2, 5, 1,8 lespectively, find 
the remainder when the number is divided by 30240. 

112 . A vulgar fraction has foi its numerator 183, and 
its nearest approximate value 111 hundiedthx is 43 ; wh.'jt is the 
denominator ? 

113 . A cah copy a certain manuscript in 17 houis by writing 
at the rate of 3 lines per minute, B can copy the same in 24 hours. 
After .476 lines have been copied by A , in what time can B finish it. 

1 U If a cubic foot of marble weigh 2716 times as much as a 
rub. foot of water, find the weight of a block of marble 9 ft 6 m. long, 
2 ft 3 in. broad, and 2 ft. thick, supposing a cub foot of watei to 
vveighr'iooo ounces. 

If 48 men woiking 8 hrs. a day for one week can dig a 
tiench 235 ft. long, 40 wide and 28 deep in what tune can 12 men 
working 10 hours adayfoim a Railway cutting 156060 cub yards? 
(A week = 6 working days ) 

*^ 16 . A train starts from A at 12 o'clock and runs towards C, 
which is 100 mile* distant, at the r.tie of 30 miles an hour ; at the 
same time the mail cart starts foi C, fiorn B , which is half-way 
between A and C,\ and runs at 10 miles an hour , at what distance 
from/? will it be overtaken by the tram ? 

ll£’ A and B enter into partnership ; A supplies the whole of 
the capital amounting to A’r 45000 upon condition that the profits are 
to be equally divided, and that B pays A interest on half the capital 
at 10 per cent, per annum, but icceives A\v.i20 per mensem for 
carrying on the concern Find their total yearly profits, when B’s 
share is equal to one-half of A’ s share. * 

lift What sum of money put out at Compound Interest will 
m 2 years amount to 1944*8L interest being at tlic rate of toper 
cent, per annum, and being paid half-yearly ? 

119 . A gentleman receives 10per cent, upon his investment 
in India. When the exchange is at is. \o^d. he disposes of his 
investment at a premium of 60 per cent, and transfers lus capital to 
6 per cent. English Securities at par, which yield him an annual 
income of £1770. Find his original income in India per mensem. 

* 120 . * A certain number of men and women subscribe a sum of 
money, the number of women being fotir timos the number of men. 
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‘ Each man subscribes as many annas as there are men altogether, 
.and each woman as many pies as there aie \\ omen altogether. The 
total amount subscribed being Rs 756, find the numbei of men and 
'.women. 


▼ iau Find the leasL number which, when multiplied into 
25312500°, will make the product a perfect cube. 

JN r 132 . A farmer has u 34 sheep and 630 lambs. He forms them 
into flocks, keeping sheep and lambs sepai ate, and having the same 
number of animals in each flock. If these flocks are as large as 
possible, how many animals aie there in each ? 

Jr 123. Calculate to foui places - / , QN c . )r “ * 

g * (5 23 + 7 98) of (3*1+6-283) 

W sf 131 If one tt>. Troy of gold be coined into 46| J , sovereigns and 
standard gold contains roj parts of pure gold to ij parts of topper ; 
find the weight of pure gold in one sovereign in grains. Also express 
the weight of copper in a sovereign as the decimal of one fb. Avoir. 

yia5. If the work done by a man, a woman and a child be 111 
the ratio of 3, 2, 1, and there be in a factory 24 men, 20 women, and 
16 children, whose weekly wages amount to R\ 204 ; what will be 
thewearly wages of 27 men, 40 women and 15 children ? 

Ym A room is* 19 ft. 5 in. long and 16 ft 7 m. broad and the 
cost of painting the walls at 7«. 6 p. per sq. yd. is Ri. 43. 3 a. Required 
the height of the room. 

Yl 27 . Divide a guinea between A , B , Cand Z?, so that B' s share 
is pnore that A' s, Cs y more than B\ and 27 s ^ more than C s. 

Wiaa If the rate of exchange is n. per rupee, what 

must be paid in India for a bill for ,£850 on England ? 

129 . A person finds that if he invest a certain sum in Railway 
shares paying £6 per share when the £100 share is at 132,* he will 
obtain £10. i6r. a year more for his money than if he invest in 3 per 
cent, consols at 93. t What sum has he to invest ? 

130 . A certain sqm put out at Compound Interest amounts in 
two years to ^270'4 and in three years to .£281*216. Find the sum 
and the rate per cent. 


131 . By what must 152207 be multiplied so that the product 
xthg consist of 8 digits, each digit being 1 ? 

» m The population of India was by a former census found to 
he 190531440, of which 139421250 were Hindoos. Find the ratio of 
titojHindoos to the whole population. 1 * 

'jjf 133. A person sjgStng his bills paid 3 - of his money to one 



MISCKI1 \NEOUS I XLRC ISES 


527 


man, ^ of the remainder to anothei, and 4 of the rest to a third.’ 
If Jp had /is ..33 remaining, what had he at fust > 

df 34 . Find the square root of 7 41538 -6 8 -‘-85-2 03 xi 17 

▼ 13 a Two equal sums were divided, the one among 141 men 
and the other among a teitam numbti of woipen , ciu.li man leceived 
/is w 8 a and each woman 12a less , how many women wtre there ? 

V 138 Twelve years ago, A had AN 13000 and B had AN 9100 A 
has been more fortunate than B , and gained 3 per cent where B gam¬ 
ed Jj$>er cent *, B has now doubled Ins capital How much has A got ? 

137 . Bought a quantity of tea, and sold pait of it, at the rate 
of Re 1 oa 6p per lb, losing thcrcb> 1 per cent What was gamed 
pei cent on the remainder which was sole! at Rt 1 ia 6/ h 

138 What amount of stock must be pui chased in the English 
5 pei cents at 111^ to pioduce the same ycaily ictuin as 3 lacs of 
rupees (a rupee — is lo^d) invested in the (lovcrnment 4i per cents, 
at 10A ? 

>A 39 A hot sc was sold at a loss foi AN 60 Had it been sold 
for AN 81 the gam would have been \ of the foimei loss find the 
< ost^of the horse 

•^140 What is the smdlcst numbei of ai tides costing £5 91 ^d. 
each, which can be purchased for an integial number of soveieigns ? 


141 . Multiply 6372 and 630072 bv 567, and explain why the 
difference of the two piotlucts is divisible by 11, and by the squares 
of 7 and 10, and by the fouith po vei of 9 

(1) What change would occui in these factois if the two zeios 
instead of being in the c enti c of the digits 6, 3 and 7, 2 occupied 
some other position still being together * 

V^ 43 . Reduce the expression ^“ is of to its sim¬ 

plest form , and find the value of ;££ + *, of a guinea -41 of 2 s 6 d 

*rt 43 . Divide 12150138 by 2023 and 000072072 by 000012. 
Find the fraction corresponding to 1 oi, and divide 27 36 by 3 lop. 

jtii What is the least number of dolkus at 4 s 2d each, wiftiefo 
is Jqjiial to an exact number of sovereigns ? 

J 145 If the income-tax be 6 pies in the rupee for the first ftall 
of the year and 3 percent in the second, what is the gross income 
of a gentleman whose net annual receipts amount to AN 1454 * ? 

m 48 A can do j of a piece of work in j of the time that H 
would take B to do & of it, and # can do $ of the bame Wjbrk in 
£ the time C would occup> in doing another piece of work half ajj 
large ag*m as the first. If C can finish the first named piece of Ivor! 
in 6 hours, how long would A and B together be in doing it r 
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147 . A debt of Hs.700 is discharged by a payment of A\y„i8o 
in cash, and a bill for Ar. 533 due 6 months hence. At what rate is 
discount calculated ? 

148 .. Exchange on London is at the rate of is. 7d. on demand, 
and is. 7\d. at 60 days’ sight. What is the rate per annum for 
money m the latter case*? 

V 149 . A man buys wine at 4.1. a gallon ; he mixes it with water, 
and by selling the mixtuie at 3,1. a gallon gains 20 per cent, on 
his outlay. How much water did each gallon of the mixture 
contain ? 

ISO. What sum must a peison invest in the 3 per cents, at 90, 
in order tjiat by selling out A1000 stock when they have risen to 93^, 
and the remainder when they have fallen to 84-f, and investing the 
whole proceeds in the 4 pel cents, at par, he may increase his 
annual income by £9. 5-r. ? 


xKol. The yearly expense of a village school was Aj.300. This 
is paid partly by a rent ol 29“ bighas of land, at A ’s 3. 8 a. per biglia, 
partly by a tax on the village ot A’f 100, paitly by Government 
allowance of Au.i. 4 a. pei scholar, and the rest was made up by the 
scholars, of whom there were 45 , what did eacn pay ? 

W , 152 . How many times is ^ of 13^ of 2 s. 2 Id. contained in 2-j 


/ 2 

of 3s. 4<f. + 4A of is. 


274 of 28, , 3f of 11 


23/ 


of 16 s. 8d. i 


^203 of 75a 7i of 

153 . Find by Practice the cost of replacing a cistern, to weigh 
8 cwt. 2 qrs. 14 lbs. at the rate of £2. os. 6 d. per cwt., if the 
plumber allows £ 1. in. 6 d. per cwt. foi the lead of the old one 
whiofr weighs 6 cwt. 1 qr. 10 tbs. 

V 154 . ' If one pound of standard gold of 22 carats (t. e. parts in 
24) fine be worth .£46. 14.1. 6 d., find the value of a goid-mohur of 
weight 7 dwts. 23 grs. of fineness 993 in 1000. • 

V 155 . Find the least number of ounces of pure silver worth 
Jis. 2. 14a. 6 x b sp‘ per oz. that, with the proper proportion of alloy, 
xanjte coined into an e^act number of rupees. 

I * 156 . A work can be completed in 36 days by 30 men working 
K> hours a day ; in what time would 18 men and 60 women wonting 
"9 hhurS a day complete it; supposing that 3 men can do as much as 
5 women ; and that m the longer days a man does only $ per hour 
of mat he does per hour in the shorter days ? 

‘ ^ 157 . A contractor agrees to supply io£ lacs of bricks for a 
particular work. His bncks cost him 3^ rupees per 1000 to make, 
and of these 124 per cent, are rejected. How many hiicks must he 
make in order to fulfil his contract, and what pnee per iooojnusl he 
put on those supplied in wder to gam 25 per cent, on his outlay ? 
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L 58 A merchant sells 60 mds of rice at a profit of 8 per cent 
and 94 mds at a profit of 10 per cent ' if he had sold the whole at a 
piofit of 9 per cent he would have lccuved 17a less than he actually 
did , Jiow much pc r maund did he p ly ioi the net 7 

n 59 If a cloth 4 yds long and 15m wyle costi?r3 2a » how 
much should you h ivo for a cloth 19 yds long, 12 in wide, and every 
squaie inch of which is woith 1 tbs of the value of a squaie foot of 
the foimei ? 

V &60 In a field of cibbigcsthe distincc between the rows of 
c abbages is 2 feet the distance bet wet n the cibbiaesin a row is 9 
inches , how many c ibbi ft ts ate there in ir u re 7 


'An 


L 61 A pci son ^oes to a boohscllci s shop with 1 certain sum 
of money, ind ittu In ymg 20 books it As 2 4a t ich, finds that $ of 
his money remains How much h id he when he 1 ntcied the shop ? 

\Am A peison with 1 monthly income of As 264 spends as 
much in 4 months is he e mis in tlnec After 12 yens he divides his 
savings among his thicc chilclicn m such 1 ntinner thit the eldest 
has twice as much as the second indthncc. is much as the y oung 
est How much did euh h c eive 7 


A 


63 Simplify 


(1) 


2 X n/(i+ l ) 


(,,j V ( 


001953 * 00027 


)' 


y 5* \/(i + i) x >/(*- ) V \ 00019 

d 64 How minv iin b s, each wcu,hing 4 dwts 18 grs ein a 
„oldsmith make fiom 1 nnxtuie of 1 lh 100/ 1 dwt 18 M** of pure 
^old with 7 oz *» dwts 6gis of il'oy 

165 hind, by Pi ictice, the time of building a wall 27 yds long 
by 6£c high, of which one square y ud is built in hrs 18 min 45 &ec 

^166 In the Centigrade thermometer the freezing point is 
zeio and the boilm^ point is 100 , m Fahitnhuts the freezing point 
is 32 0 , and the boiling point is 212 , what degree Centigrade cor 
lespjfnds to 68° Fahrenheit 7 

/l 67 % *If the rate of wiges viry as the, p* ice of rice, and if 
3 7 men working for 35 days leccive Ks 405 9 P whtn nce 

it the rate of 136 measu.es for As 3 9 , find the pi.a of nor per 
measure when 70 men working foi 19 d l Y s receive Rs 353 4a 6p. » 

U68 Tea shaies, origin il value Ns 1000, are selling at 1250. 
They pay a dividend of 5 per cent on the original value , what income 

wouM Us 57975 invested m them give 7 

*169 A ship’s hold is 99ft long, 40 ft broad and jft deep} 
how many bales ran be stowed m it each 3 ft 6 in long, a ft 8 m* 
broad and* ft 6 m deep, leaving a gangway of 4 ft bioad i 

170 . A pei son has 200 shares m a Rail w 4 y Company for which 


34 
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he paid Ns.iooo per share. When the shares are paying 2 per cent., 
he sells them all at Ns .460 per share, and invests the proceeds in the 
Government 3 per cents, at 92. Find the alteration in his income. 


y 


171 . A steam-ship whose speed averages 14 miles an hour 
reaches a certam port in 12 days ; how many days afterwards will 
a sailing vessel arrive, which starts at the same lime and sails on 
an average 8 miles an hour ? 

▼ 172 . At an examination 4 ,th of a (lass gains £ths of the 
maximum number of marks, T nth gains ]th», f.ths gains 1th gams 
i and tlye rest ijf. The average number of marks gained by the 
whote class is 166 ; what is the maximum ? 

** 173 . A bag contains 160 coins consisting of half-crowns, 
shillings, six-pences and four-penny pieces, and the values of the 
sums of money represented by each denomination of coin are the 
samp; how many of each are there ? 

* 174 . A and B engage in trade, their capital being as 3 • 2. 
At the end of 3 months A takes out a sum equivalent to \ of Bs 
capita], and at the end of another 3 months B puts in a sum equi\a- 
lent to what A took out. If A* s profits are at the end of the year 
£110 more than B*s ; find the amount of the profits of each. 

W '176 . The hands of a clock which gams uniformly at the rate 
of 15 sec. a day were set at sunset on the evening of the first of the 
month at 6 o’clock. The true time of sunrise on the 3rd, was 
known to be a quarter to six but the clock indicated a quarter past 6. 
Find the error made in setting the clock on the 1st. 

/ 176 . A person pays an income-tax of 41/. in the £ during the 
first half of the year and of 3 d. in the £ during the second half, and 
finds that owing to an increase in his income he pays the same 
amount of tax for the second as for the first half of the year. If 
hisgross income for the year is £700, find his net income. • 

If 177 . The length and breadth of an enclosure which is in the 
form of parallelogram are respectively equal to 47 yds. 2 ft. 4 in. 
and 22 yds. 2 ft. 11 yi. ; what should be the breadth of another 
equiangular enclosure (which is also a parallelogram) if its length 
is 63 yds. 1 ft. 5 in., and its area is *ths of the former ? 

‘ 178 . What must be the price of a £50 Railway share which 
pays a dividend of 2^ per cent., if the purchaser is to make 4 per 
cent, upon his outlay ? 

w 170 . A merchant sells tea to a tradesman at a profit of 60 per 
cent.; but the tradesman becoming a bankrupt pays only 2 s. 6 cL in the 
£< jHow much per cent does the merchant gam or lose by his sale ? 

180 . A merchant made a mixture of wine ht 28s. 4 a gallon, 
'With brandy at 42*. a $0on, and he found that by selling the mixture 
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at 35^. a gallon, he gained 15 per cent., on the price of the wine, and 
20 per cent, on the price of the brandy. In what ratio were the wine 
and brandy mixed together ? 




181 . Find the product of '18988 and $-08, divide it by *0235 
and subtract the square of 8*08 fiom the quotient. 

irf. 82 . A merchant buys in Calcutta 210 bags of rice at A’juo. 
12 a. per bag of 164 pounds He sends them by rail 320 miles at 

pies per ton per mile, but during the journey y\ pounds are stolen 
from each bag. Find at how many measures per rupee he must 
sell the remainder in order to clear A’ 9.95. 15a. by the transaction. 
(One idcasure = 3^ pounds.) • 

fft 83 . A building worth A? 9000 was burnt, of which £ belonged 
to A } | to B and the rest to C ; what loss will each sustain, suppos¬ 
ing ttart Aj.5400 of the value of the house were insured ? 

Mi If 10 compositors who can set 3 letters in 5 seconds 
finish 27 pages m an hour and a half, how many compositors who 
can syet 5 letters in 6 seconds, will complete 50 pages in an hour ? 

# 18 $. The cost price of a book is 12J. 6 d. the cost of the 
sale 8 per cent, on this, the ptofil 22 per cent. , find the retail price 
of tlntfoook. 

#i8r f There is a piece of work which 8 mten working in pairs 
would accomplish in 20 days, and working singly in 30 days. One 
man is engaged on the work for 25 days ; at the end of which time 
7 men arrive to his assistance, and continue at the work for 4 days, 
when they are strengthened by the arrival of 7 men more. In 
what time would the work be finished, supposing all the men to 
continue at work, and operate in pairs whenever practicable ? 

187 . A cask of 144$- gallons is bought for £$o and kept 
10 years, during which time of a gallon evaporated yearly; at 
what rate, per gallon must the contents be sold so as to clear 20 per 
cent, on the amount of the original outlay at 4 per cent, per annum, 
Simplfe Interest ? 

*H 88 . Supposing a gallon of water to contain 277^ cubic inches ; 
find what number of gallons of water would £over a square mile to 
the djUpth of 5 inches. 

* 189 . The diameter of the fore-wheel of a carriage is $ of that .of 
the hind-wheel and the former makes 528 revolutions in passing 
over $ of a mild. How many revolutions does the hind-weel make 
in passing over a mile ? and what is the diameter of each wheel ? 


190. A person borrows £*>oa at 5 per cent, per annum and 
subsequently /400 at 3 A per cent. ; if the amount of both sums 
6 months after the latter was borrowed is j£ 957» time for 

which intdiest is Jwud on the former sum. 
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191 . Find the value of 

„ 2"3475 of it on+4'6 875 of i cwt. 4 - ’5 of 3 qrs. -1*4 lbs. 

1*05 of 1 ton. 

192 . Simplify .— # 

/•* 7 j) xV (3 + j) . . _Jpvr _ v/f754)-6$ of H 

^ rz ‘^(3 + 4 ) ’ 3x339 54 -n/(2^t) 

193 . From a vessel containing 50 seers of milk, 10 seers are 
taken away ; the vessel is then filled up with water, and 10 seers 
ofjfte mixture drawn off; how many seers of milk are left ? 

v 194 . Find the square root of 012345679 ; and also of *002 to 
4 graces 6f decimals. 

t * 195 . If a pound of pure siher be worth 62 shillings, the 
shilling 1 containing 222 parts of pure silver 111 240 ; what will be the 
valu&.in shillings of a rupee weighing 180 grains, the rupee contain- 
ingy 035 parts of pure silver in 1000? 

* 196 . A. B and C can together do a piece of woik in t2 days ; 
A can do it in 28 days and B in 26 days. All three woik together 
for 1 days, when A leaves off work. In how many days will B and 
C complete the work ? 

V 167 . A rectangular parish, 6 fur. long and 4 fur. broad, is 
enclosed ; a belt of plantation, 200 ft. wide is carried the whole way 
round ; a main road, 60 ft. wide, runs across the land in the direction 
of its length and a cioss road, 41 ft. wide in the direction of its 
breadth : how many acres of field are there ? 

4 198 . If the cost of making bread be one rupee per bushel of 
wheat, what is the price of wheat, when the two-anna loaf is twice 
as large as it is when wheat is Rs.5 a bushel ? 

199 . * A publisher wishes to net 14J. for each copy of a work ; 

what price should he put upon it so as to be able to allow the trade 
30 per cent, discount ? ‘ 

200. A merchant receives a bill on London at 3 months of 
Rs. 3000, which he keeps till maturity and then exchanges at the rate 
of is. lojjd. per rupee*; when he finds he receives as much as he 
\yould have done had he discounted the bill when drawn at 4 per 
cent. ; what was the rate of exchange when the bill was drawn ? 


201 . Add together 3$ of 2\ of 7^ of £i, 94 of 3$ of is. and 
of 4^ of idy and divide the sum by H of of 3 $d Is the 
quetfient an abstract of a concrete number 1 ? 

* 902 . Simplify 

*5$+^r of ^1 -+rr of of <i+A)} • 
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" 2 U 3 . 1/ 8 men or 12 boys can do a piece of work in 20 days, * 

how long will ft take 3 men and 5 boys* to complete a piece of work 
twice, as great ? 

H/ 204 . A grain of gold beats out into «i leaf of 54 sq. ip. ; and 
a cubic foot of gold weighs 1211 lbs. Avoir. How many leaves 
together are as thick as a sheet of paper when 175 sheets of paper 
placed together are an inch high ? 

5 . Two straight rods, each 1 foot in length, divided into II 
and 12 equal parts respectively, are plat ed side by side with their 
ends together. What fraction of an inch would the distance of the 
third division of the first be from the third division of the second ? 


rddiv 

lifts. 


pvwu. In 1861 three towns had populations of 17650. 19600, 
and 18760 respectively In 1871 the population of the first had 
decreased 18 per cent., that of the second had increased 21 per cent., 
while the population of the thiul had increased by 4690; find the 
average population of the three towns in the year 1871. 

207 . On what sum of money will the Compound Interest for 
2 years be the same as the Simple Interest cm £943 for 10 years, 
reckoning interest at the rate of 5 per cent, per annum ? 

208 . If the true discount on a bill of ,£14641 be £4641 at to 
per c®fit. Compound Interest, how many years has the bill to run ? 

209 Five thousand copies are issued of book the price 
of which is Rs. 3 per copy; the cost of printing is 8 a per cojyy,^ 
binding Rs.2 per dozen, and of carnage, advertising, &c. Re. 1 per 
dozen ; the publisher disposes of them to the retail bookseller 
charging 25 copies as 24, and 30 pci cent, less than the selling price 
and upon the whole receipts takes 10 per cent, commission for 
himself; what are the gams respectively of author, publisher, and 
bookseller on this edition ? 

1*160. For two-thii ds of the distance up a ghaut the* rise is 
1 foot in 24 (measured along the road) and for the remaining third 
the risu Is 1 in 16. The top of the ghaut is 1400 feet above the 
bottom ; what is its length ? 


211 . How many acres are contained in three countries, of 
which the first comprises 723100 square miles, the second 12342, and 
the third 89704 square miles ? 

* 212 . The gallon contains 277*27 cubic inches, and a cubic foot 
of water weighs 62*42 lbs. Find the weight of a pint of water to 
two jffaces of decimals. 

* 213 . Divide £954. 9 s. between A, B and C, so that A *s share 
maprfbe to B *s share :: 3 : 5, and B’s share : C’s share :: 10 : 11. 

214. B y G and D woiking together can perform a piece of 
work in 8 days. A and & or B and D together take twice as long 
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as A, B, C and D together to perform the same work. A works 
during the whole of the day r B during three-fourths, C during a half 
and 7 ) during -Jth of the day. In how many days will the work be 
finished ? 

^ 215 . An annual tax of fts .2255 is laid upon a district contain¬ 
ing four villages— A, B, C t D- -and the rate to be paid by each of 
the villages A y B and C is to the rate to be paid by as 3 to 2; 
what are the annual payments due from the villages ? 

N/ 216 . If 10 men or 15 boys can reap 20 bighas of corn in 6 days 
working 14 hours a day, how many boys must be employed to assist 
3 men to reap 6 bighas in days of 8 hours a day ? 

217 * A shopkeeper buys £ cut. of tea at 4^. 2 d. per lb., and 
mixes it with tea which costs him 2 s. 1 id per lt» IIow much of the 
latter must he add to the former that he may sell the mixture at 
y. $d. per lb. and gain 20 per cent, on his outlay ? 

** 218 . Find the cos>t price of an article, which, if sold at 7 pei 
cent, profit realises 5$. more than if it were sold at 17 per cent. loss. 

219 . A owes B ^500, in liquidation of which debt he gives 
him a bill of £yx> duo 10 years hence, another bill due 4 years 
hence, and ^133. 6s. 8 d. in cash. What is the \alue of the lattei 
bill, interest being at the rate of 5 per cent, per annum and allowing 
true discount ? 


* 220 . A man had £10000 of 3 per cent, stock which he sold 
out at 72. He placed one-half into the 4 per cents, at 80 and the 
other half into the 5 per cents, at 90. The former having fallen to 
76, he transferred his stock from them to the 5^ per cents, at 95. 
State the difference between his present and his original income. 


221 . Two men A and B start together, and when A has 
gone a mile, B has gone d™? of 15 of >-j of £ - f of 7 1 t of 

+ 4+4 

T7 ‘ of a mile ; which is in advance of the other ? 


i 

i V 

1 

+* 

O 

rA+fr) 


J- s r 


222 . Express the difference between ’378 of 13$. 10 %d. and 
‘378 of 16$. 6 d. as the fraction of 

•426 of of -A- of 147X " of £1. 17s. 6 d. 

1 08 73$ 1 ri 

* 223 . The Hindcfo year consists of 365 days 6 hours 12$ minutes, 
the Mahomedan of 354 days 8 hours 48 minutes. i\fter what length 
of time would the accumulated difference between then^ amount to 
the tropical year of 36^ days 5 hours 48 minutes 497 seconds ? 
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224 If the rates of running of A , B are as 14 : ii, and if 
A give B a‘start of 36 yards, how far must the winning post be for 
A f to get m by the same distance ? 

^ 225 . What is the cost of making a ditch, 64 yds. j ft. 4 in. 
long, 2 yds. 2 ft. 2 in. wide and 3 yds. oft. 6 in. deep at per 

cubic foot? How long would 4 men, 3 women and 2 boys together 
take to make it, working 8 Ins. a day, if 2 men equal 3 women and 
4 women equal 3 boys, and a boy cams 1 \d. per lioui ? 

226 . A can do .V of a piece of work in 24 days, and ft can do as 
much work in 3 days as A can do in 4 da)s ; they work together for 
4 days. A then leaves and C joins B and they work together for 
6 days ; then A returns, and the three finish the work in 11 days ; 
how long would it lia\e taken C to finish the whole piece of *work ? 

227 . Two watches aie both set right at noon on the 15th of 
June, 1859 ; one gams i 1 / in a day, the other loses 1'; when will they 
be together again, and what o’cloc k will it be by each of them ? 

* 228 . Two ships sail from the same port ; one of them sails 
west, 50 miles ; and the other sails noith, 48 miles. Find the ^ 
distance between them in miles to 4 places ot decimals. ^ 

v 229 . If the daily w ages of a labourer rise from four and three 
quarters to six annas, what percentage of the increase 111 the price of 
food and other commodities will cause his position to be unaltered? 

230 . A person imests £6200 in the 3 per cents, at 89^, and 
pays income-tax of iod. m the £ , on the stoc k rising to 92, he sells 
out .end invests the proceeds m £$o Railway shares at par which 
yield an annual dividend of 3] per cent., c lear of income-tax. Find 
the alteration in the income. 


m .Add together ‘062435 of ^100+7*4375 of lor.+ 1-356 of 
7s. 6^-^2784 of 2jtd., and reduce the result to the fraction of ^29. 
I or. ?\d. 

•* 232 . The area of a rectangular enclosure being 33 sq. poles 1 yd. 
6 ft. 108 in., and the length 9 poles 1 ft. 6 in. ; what is the width ? 

233 . If the rate of interest for money is Y> per cent., what should 
be the rate of exchange for bills payable at sight in England when 
the rate for those payable 6 months after sight 1:: is. it d. per rupjse? 


234 . How much pci cent, must be added to the cost price of 
goods that a profit of 20 per cent, may be made after throwing off a 
discount of 10 per cent fiom the labelled price? 

^ 35 . Given that gold is worth £3. 17s. lod. per oz. and silver 
+r. lod. per oz.,.and that the weights of equal volumes of gold and silver 
are as 19: 11 ;.find the length (in inches to 3 places of decimals) 
of an edge of a cube of silver equal in valg£ to a cubic inch of gold 
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* 236 . If the volume of a sphere = * x 3*1416 x the cube of the 
radius, find how many spherical balls each .J- inch in diameter can be 
made out of a cubic inch of clay, and how much clay will remain ? 

V 237 * The top of a tank is a rectangle, whose sides are 9 feet 
and 15 feet; it is of the same horizontal section throughout its depth. 
What must be its deptU*’m .irdci, that it may contain 12960 gallons 
of water, one gallon containing 277*274 cubic inches ? 

238 . A person buy*, saddlery in London for ^31 and pays ^3. 
5 s. for freight and insurance to Calcutta. O11 the arrival of the 
goods he pays 7 per cent, duty on the declaied value, which was 
the London price turned into rupees at the cuirent rate of exchange. 
If he had bought them in Calcutta he would have paid 40 per cent, 
above th6 declared value. How much did he ga n by buying the 
goods in London, the rate of exchange being As. 10. 13a. for a 
sovereign ? 

Vg 39 A dealer buys 10 horses at As.400 each, 8 horses at 
As .501 each and 4 horses at As 600 each He keeps the horses 
for 6 months, during which each costs As. 15 per month, and then 
sells them clearing 12J per cent, on his original outlay after paying 
all his expenses. Find the selling price. 

y&iO. A man who can walk down a ghaut at the rate of 
4$ mles and upl|at the rate of miles an hour, descends, and 
returns to his starting point after walkin.* for 2 hours 4 minutes. 
How far did he walk ? 


241 . Multiply 3 mi. 5 fur. 17 po. 5 yds. r ft. io in. by 7 ; and 
1574 lihds. 62 gals. 3 qts. o pi 2 gills by 27 Reduce 23 ac. 1 ro 27 po. 
24 sj (. yds. 6 sq. ft. 103 sq. in to square inches. 

^ 243 . .The length of a room is treble its breadth. The cost of 
flooring, at As.3. 12a. per sq. yd., is /is. 281. 4and that of painting 
the four walls, at 3a. per sq. foot, is also AV281. 4 a. Wh,it is the 
hej^ht of the room r 

243 A’s rale of working is to IPs as 4 to 3, and B’s is to C s as 
2 to ir. How long will it take C to do what A would do in 6 days ? 

WM An Indian officer, whose annual pay was estimated in 
riipees, lost £41. I2J. 6d. in one year by a fall in the value of the 
rupee from is. n^d. to is. io\d.; what was his salary estimated in 
rupaes ? 

^ 245 . A warehouse consists of seven floors ; the rent of each 
floor is *875 times that of the floor below ; the rent of the middle floor 
is £*20. is. ; compare the rents of the highest and lowest floors, and 
fin* that of the lowest. 

y 240 . If a certain amount of work is done by 9.men, ut women 
and 13 boys in II days, t^jpw long will the same work take if 18 men, 
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3 women and 5 boys are set to do it : assuming that the ratio of a * 
man’s work to a woman’s is as 5 to 3, and a woman’s work to a boy’s 
as 4 to 3 ? 

>w 47 . The travelling expenses of 7 tourists for 5 weeks amounted 
to Rs- 7 $2. 8 a. ; a second party of 18 made the same tour in 6 weeks, 
their average weekly expenditure per man bciftg $ of that of the first 
party-/. What were the total expenses of the second party ? 

^£ 4 @. An armourer undei takes to supply 2000 swords at 17s. 
3rf. each. He estimates that if 5 per cent tail to stand the required 
test and are worthless, the piofit will be 15 per cent, on his whole 
outlay. At the trial, 35 per cent, of the .-avoids prove worthless. 
How much docs the armouret lose by the contract ? 

249- In a hundred yards race A can beat B by 4 yards, in a 
quarter of a mile race C can beat A by 11 yarus ; by how much 
can C beat B m a mile lace, supposing that the average speeds of 
each man when running a bundled yards, a quarter of a mile, and 
a mile, are proportional to 9 : 8 7 ■* 


2j0. A field containing 26 ac. 3 ro. to po is let m equal 
allotments to 66 agricultural labourers at a rental of 3</. a pole per 
annum, a 1 eduction of 15 pei cent being offered to those tenants who 
shall pay their rent on the day that it becomes due. When all the 
year’s lent have been paid, the landlord finds thaflfhe has received 
the sum of ^49. 4J. How many labourers paid to the day ? # 


Mi 51 . Find the sum, difference, pioduct, and quotient of two 
dozen dozen and half-a-dozen dozen 

* 252 . If 8 lbs. of coffee cost as mut li as 5 lbs. of tea, and 7 lbs. 
of coffee as much as 40 lbs. of sugar, what is the price of each, 
when 1 lb. of tea, of coffee, and of sugar, together cost 5 a. r 

*** 253 . Two cog-wheels, one with 15 teeth, the other with 28 teeth, 
work together. If the former turns lound 16 times m 7$ seconds, 
howyffany times will the latter turn round in 21 seconds ? 

'^ 854 . A , B and C plaj at cucket. - 4 ’s runs are to &s and IPs 
runs are to C’s, as 3 to 2. They get altogether 342 runs. How many 
does epch get ? * 

\Jfo5. If 3 kilometres are as much under 2 miles as 5 kild- 
metres are over 3 miles, what is the length of a kilometre ? , 

V 256 . The income-tax is reduced from io^d. to 5 d. in the pound, 
but a man’s gross receipts are at the same time reduced by 10 per 
cent, owing to the stoppage of a mine. Find by what percentage 
his rat income is altered. 

** 257 . Two .settlers in New Zealand own adjoining farms of 
3000 and* 5000 acres respectively. They unite their farms, taking 
■at the same time an additional partner, who gays them ^8000, on the 
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understanding that a third share of the land shall in future belong to 
each. How is the ^8000 to be divided between the ongmal owners ? 

258 . The debts of a bankrupt amount to ^1067. 51. 3//., and 
his assets consist of property worth ^458. 7s. 8c/., and an undis¬ 
counted bill of ^256. iar. due 4 months hence, simple interest being 
reasoned at 4 per cent? flow much m the pound will he pay ? 

V 259 . A joui ney of 560 miles was made by rail, steamer and 
coach. The distance by c oacli was one-fourth, and the distance by 
sea three-fourths of that by rail. The fare per mile by coach was 
double, and by sea four-lifths of that by rail. What was the expense 
of die whole journey, railway fare being 1*571428^. per mile ? 


y 


260 k One clerk has 24*4285 71 and a second clerk has 38$ 
sheets to engross ; they call in a third cleik and agree to divide the 
work equally among the three, and to pay the third clerk at the 

rate of *2430=; shilling per sheet ; how* much will he receive from 
each of them ? 


/ 


261 . Arrange the figures 194678 in the six different ways in 
which 194 are the first three figures in diffeient order, and also in 
the six different ways in which 678 are the last three figuies in 
different order j||and add the twelve arrangements together. 

# 262 . Multiply the difference between I2twt. 3 qrs. 17 lbs. 100/. 
and 5 cwt. 2 qrs. 23 lbs. 11 oz. by 528. Divide the sum of the same 
*wo itiantities by 324. 

Y 263 . Gold is 19 times as heavy as water, and copper 9 times. 
In what proportion should these metals be mixed that the mixture 
may be 15 times as heavy as water ? 

264 . Exchange at six months’ sight is at is. 10 d. per rupee. 
By depositing in a bank foi 6 months, certain interest can be had 
at the rate of 3 per cent, per annum ; at the end of the* 6 months, 
exchange at sight is is. 9 \d. per rupee. What is the g&in or loss 
per cent, on remitting from India either (i) at six months' sight ; 01 
(11) depositing at interest for 6 months, and then remitting at sight 1 

/ 265 . Calculate t*he value of / | ^ OQ f° — l 

V l(-oi3)x(*6i5)i* 


y 


266 . C does half as much in a day as A and B can do 
together, and B does half as much again as A. If all three working 
together can mow 20 acres of grass in 16 days, how long would each, 
forking by himself, take to mow 5 acres ? 

267 . If it cost ^.497. 4 a. to decorate a wall space measuring 
69 ft. 4 in. by 6 ft. 9 in., what will it cost for one measuring 22^ yds. 
by sit yds, the style of decoration used in the second case.being hall 
as expensive again as iij. the first case ? 
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268 - If the cost of provisioning a gun-boat carrying 84 men 
be * 59 ?* icw- when the ship is at sea for 95 days, what will it cost 
to provision for 33 thtys a ship cariying a crew of no men ? 

86§, If the true discount on ^j.1000 at 3^ per cent. Simple 
Interest, be Bs. 166. 10a. 8/>., when is the sum due ? 

270 . Arrange in order of magnitude — V(5°)» 3 f( 344 )> ^(2402). 



Reduce 



to a dec lrnal 


272 . Find by Practice the cost of a fence 3 fur. 11 po. 3 j yds. 
long, at £ 1 83. 6s. pei mile. 

273 - What is the whole cost of 5 pan s of gloves at 2 s. 11 jj \d. 
per pair, 24 yds. of muslin at u i)\d, per yard, 17^ yds. of ribbon at 
8^cf. »fer yard, and 35 yds. ol llannei at u. 7 pei yaicl? 

Nk 74 . A piece of work is done by three men, A , B and C in 
5 days m the following mannci A works the whole time, B only 
on the first and second cla>s, C only on the third, fourth and fifth 
days. The work might also have been done by f? and C working 
together for 6 days without the assistance of A. If B and C work¬ 
ing together for 2 days can do as much work as A can do alone m 
3 days, find hov\ long it would take A , B and C each to do the work 
sepmjfitely. 

« 75 . In an examination A obtains 10 per cent, less than the miV 
nimum number of matks requited for passing, B obtains 11 i per cent, 
less than A , and C 41 per cent, less than the number of marks 
obtained by A and B togethei Does C pass or fail ? 

^ 276 . A rectangular swimming bath is 60 ft. long and 40 ft. 
broad ; it can be filled by a supply pipe in 5 days, and if 6000 cub. ft. 
of water be thrown in, the lest can be filled m 3 clays 18 hours, hind 
the depth of the bath. 

277 . What will £32$$- 4-l 2^. amount to in a year and a half, 
if put out at Compound Inteicst at 8 per cent, per annum, the interest 
being added at the end of each half-year ? 

V 27 & A person rows a distance of 1 ^ miles down a stream in 
20 min., but without the aid of the stream it would have taken him 
half an hour ; what is the rate of the stream per hour ? And how long 
wgijrfd it take him to return against it ? 

* 279, Three sums of money are in the proportion of 2 : 3 : 5 
and when each has been reduced by A‘s.2$, the remainders are m the 
proportion of 1 \ 2 . 4. Find the sums of money. 
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280 . A sum of ^3750 was sold out of the 3 per cents, at 95 
and put out at Compound Interest for two years at 4 per cent. ; the 
amount beinj? then invested in the 3^ per cents, at 104. Find the 
alteration in income. 


*--- 


281 . Show that the sum of the squares of three thousand and 
nine and four thousand and twelve is equal to the square of fi\e 
thousand and fifteen. Write this sum in figures. 

283 . In a book on Arithmetic an e\amp 1 e was printed thus . 

“Add together -- 5 , —7 , 1 , - the denominator of one frac- 

• * 4 $ 19.1 * 3 i 

tion being accidently omitted. The answer given at the end of the 
boolrfvas ££. Required the missing denominator. 

V 283 A 7 ft. strip along two adjacent sides of a rectangular 
garden forms a border for flowers. If the dimensions of the garden 
be 42 ft X34ft., what is the exact propoition of the strip to the 
whple area ? 

V 281 . If a family, by using 6 gas-burners 5 hours a clay, pay 
Rs. 12. 8 a. per quarter, when gas is at Rsz. 8a. per 1000 cub. ft., 
what will a family, using 8 burners 3 hours a day, pay per quarter, 
when gas is at Re. 1. 14 a. per 1000 cub ft. ? 

^ 285 . A grocer buys 15 tbs. of tea ; he sells 8 lbs. at 2$. f\d. 
per lb., and rest at 2 s. 9 d. per lb. ; and finds that he has made 
15 per cent, profit. What rate per cent, profit would he have made 
if he had sold it all at 2 s. 9 \d. per lb. ? 

286 . Calculate the value of each of the following to 3 places 
of decimals :~ 

, n *s/ 9 -v '-9 J9+s/’9 _I_, J_ 

{) n/4 +^-4* W s/ 4 -V 4 * V(l2) + 2 + ;/(l2)-2 




287 . A rectangular field which is tw ice as long as it is wide 
costs 1 "0138,?. per square yard to turf. If the whole cost 15^191. 
1 7sJo\d., find the lengths of the sides of the field. 

^ 288 . A person buys a piece of land at ,£25 an acre, and by sell¬ 
ing it in allotments finds that the value is increased by one-half, so 
tljat, after reserving 20 acres for himself, he clears £zoo on his 
purchase money by the sale of the remainder. How many acres 
wene there ? 

7 289 . Gold is sold at the Mint at £5. 17$. 9 d. peroz. and is 
mixed with alloy, worth 5f. 2 d. per oz. m the ratio of 11 : 1. If 
sovereigns be coined of this mixture, each weighing dwts. 3*47 grs., 
wjiat is the Mint profit per 100 sovereigns ? 9 

200. 922 ft 77 in«of colouring have to be done on the walls 
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and ceiling of. a room whose form is that of a cube. Find its 
dimensions. 


291 In a long division sum the dividend is 529565 and the 
successive remainders are 246, 222 and 542. *Fincl the divisor and 
the quotient. 

£ 2 . What two numbers of 4 digits each can have 119 as their 
and 13923 as their l.c.m. ? 

3 . A sum of money is to be divided amongst 11 men and 
18 boys, and 5 men are to receive as much as 9 boys. When 3 men 
and 3 boys have received their shares, what fiaction of the whole 
sum will remain ? • 

V& 4 . An engine while driving machinery burns coal at the rale 
of I ton 12 (vvt. 2 qis. m 8 hrs. 40 min. When the machinery is not 
in motion, the consumption of coal is only , 4 T of this rate. How 
much coal will the engine bum m 1584 hours, during ^ of which time 
the machinery is at rest ? 

295 . Find correct to 7 places of decimal the value of 


9 3*9 5-9 ■ 


1 

+ 7 - 9 7 


•&c.. 


^ 296 . A can do a piece of work in 25 days, B can do it jn 
20 days and C in 24 days. J he tlnee work together for 2 days, and then 
A and B leave ; but C continues, and after 8“ days, is rejoined by A, 
who brings D along with him, and these tlnee finish the remainder 
of the work in 3 days moi e. In w hat time would I) alone have done 
the whole work ? 


297 . What sum will amount to £1591 » 3 r * 2 ‘ l6 ^ in 3 years at 
Compound Interest; the rate ol interest for the first, second and third 
ycais being'3, 2 and 1 per rent lespectively 3 

298 * What must be the rate of interest m order that the dis¬ 
count on ^387. 7s. 7\d. payable at the end of 3 years may be & 4 ** 
\os.M\d. ? 

* 299 . If after adding 14 gals of watei to* a pipe of wme, and 
selling it at 12 s. 6 d. a gallon, I gain 25 per cent. ; find the prime 
cost pf the wine. 

^ 300 . A boat is rowed clown a river at the rate of a mile In 
6 min., and up the river at the late of a mile in 10 min., the crew 
w r orking equally hard ; find the velocity of the current. 


•JSOI. The officers of a regiment arc *042 of its strength, but after 
50 privates have been added, the officers-are '04 of the whole. 
What is the number of officers ? 
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302 . A pound of powder costs 3J. and the charge of a gun is 
2^ drams ; how many shots will 6f. 9 d. worth of powder furnish ; 
and what will be the cost of powder for 2560 shots ? 

V 303 - A regiment of 1000 men are to have new coats ; each 
coat is to contain 2$ yds* of cloth, 1} yds. wide, and to be lined with 
shalloon $ 111. wide ; how many yards of shalloon will be required ? 

304 . If the driving wheel of a railway engine be 16 ft. in cir¬ 
cumference, and the velocity of the engine 25 miles an hour ; how 
many revolutions does the wheel make in 5 minutes ? 

305 . A cistern is supplied by 4 taps which would fill it (if 
empty) in 3, 4, 5 and 6 hours respectively, and discharged by two 
others which would empty it (if full) in 2} and 3$ hours respectively. 
Suppose the cistern empty, and all the taps open, how long would 
ittoe in filling ? 

300 . A sailing vessel reaches Madras from Calcutta in 6 days ; 
a steamer whose speed is to that of the sailing vessel as 3 : 2, starts 
at the same time, but meets with detentions that average 6 hours 
• daily. Which will reach Madras first, and by how much ? 

* 307 . If it is high water at noon on a certain day, find after 
how many days it will again be high water at noon, supposing the 
time of high water to be three-quarters of an hour later every day. 

*4, 308 . A fixed rent of £780 per annum is converted into a corn- 
rent of one-half wheat at 48J. per quarter, and the other half barley 
at 3of. per quarter. What will be the rent when wheat has advanced 
to 56$. and barley to 32 s. per quarter ? 

309 . At what time between 6 and 7 will the two hands of a 
watch be exactly 23 minute spaces apart ? 

310 . A person invests a certain sum in the 3 per cents, when 
they are'at 96* ; had he waited till they had fallen to 96^, he would 
have obtained £16 more of stock. How much money did he invest, 
£ per cent, being charged as brokerage in both cases ? 


311 . In a certain, sum the dividend is 31884740, the quotient 
40030 ; find the divisor and remainder. 

^ 313 . A manufactory turns out 50 tons of iron goods weekly, 
using up for that purpose 51 tons of iron at £6. 155. per ton, 100 tons 
of coal at 1 is. 6 d. per ton, and £45 worth of other materials ; rent, 
rates and taxes amount to £219 annually ; wages and incidental 
expenses to £7 5 per week. At what price per cwt. must the iron goods 
be sold in order that the works may gain 8 per cent, per annum on a 
capital of ,£35000 ? ^ 

313 . Find by Duodecimals how many cubic feet are contained 
in a beam 25 ft. 5 in. long* 1 ft. 7 in. broad and 1 ft. 2 in. thick! If an 
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inch in thickness be taken off from eaeh of the four sides, the length 
of the beam remaining the same, find how much wood has been 
removed. 

* 314 . The average of 25 returns is 43. The first 9 average 52, 
the next 12 equal 37. Find the average of thejast 4. 

315 . If the par of exchange be two English stallings for the 
Indian rupee, but if an Indian bill of exchange for /v\f.54o. 12a. be 
negotiated in London for ^51. ioj ; how much per cent, below par 
is the. rate of exchange ? . 

\' 316 . A, B and C do f.ths of a piece qf work together m 24 days, 
A does the same amount of work as B does in the same time ; had 
A or 3 been absent, then the two others would have accortphshed 
£ths of the work in 28 days. In what time can each separately do 
the work ? 


317 . A bill for £ 202. i6j. was drawn on March 2nd, at 
7 months ; what will it be worth on May 12th, discount being cal* 
culatfed at 3^ per cent. ? 

v 3 ia A merchant bought a fifty-gallon cask of wane for /v’r.741. 
Supposing it to have lost 3+ gallons, at what price per dozen bottles 
{nine bottles holding a gallon) should he sell it in order to gain 15 
per cent, upon the whole ongmal cost ? 

319 . When the East India 4 per cent stock is at 12 discount, 
and the 5 per cent, ditto at 5’ premium, find the difference in the 
rates of interest obtained by investing in these stocks respectively. 
A person has a certain sum to invest, and finds that the latter stock 
will give him an annual income of £3. 75 bd. more than the former ; 
what is the sum ? 


320 . A watch is 5 mm. fast at noon on the first of the month ; 
on the nth at true noon it shows 12 hrs. 55 min. hind its. rate of 
gaining ; and the true time to the nearest second, when the watch 
shows 5 min. past noon on the 16th. 



Find the value in acres, &c. of 


75 of '4 of ^ 5 -of 

5 lx 3*2 5 niA I4-L 3^- 


of 


i yd. 1 ft. *6 in. ^ 136 gals. 2 qts. 
6 yds. 2 ft. 178 gals. 3 qt£ 


f 1 ft. 6oz. 17 dwts. 2 grs. , 77^ 4 *ir!i 3 ^L% f 5 , 7 sq . ft . ?2 sq , j’ n . 
2fts. 2 oz. (Avoir.) 6da. 12 hrs. 

A drawing room, 36 ft. 10 in. long and 23 ft. 2 in. wide, is 
surrounded with a cornice 3* in. wide, the gilding of which costs £4. 
11 j. Lojrf.; how.much was that per square foot ?j|, 

fc/ 333 . •Gun-metal is composed of 9 parts of copper to one of 
tin, and bell-metal is equal to 80 parts oU copper to 101 of tin, 
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S’6 of zinc and 4*3 of lead. What quantity of zinc, lead and tin 
must be added to 24 tons of gun-metal to convert it into bell-metal ? 
Give the answer in tons. 

m A man having As .50000 to invest, expends a proportion 
of J pie in the rupee, in^purchase of building land atAfr.63. 4 a. gfi. per 
acre, and a proportion of ya . 2 \p. in the rupee in iron, at As. 10. 2 a. 
Sfi- per cwt. How much of each did he obtain ; and what will be the 
iytrest for 2^ years, on the balance of his capital at 43- per cent. ? 

325 . A cistern ^can be filled by two taps in 20 and 24 minutes 
respectively, when m good order, but after they have both been 
running together 15 minutes, it is found that the cistern is only l full. 
Determine the rate of leakage. 

1/ 326 . A clerk’s salary before the imposition of the income-tax 
was ^200 a year. How much must it be now with an income-tax of 
i6d in the pound, that he may still possess ^200 a year net income? 

327 . Supposing the price of the 3 per cent, consols to be 97I, 
brokerage £, what will be the Simple Interest of ,£260 for 2 years? 

/ 3 sa A man bought a bigha of land for As. 140 and intending 
to sell it, fixed such a price, that by selling it at 12J per cent, under 
the intended price lie would still have a gam of 12I per cent, on the 
prime cost. At what price he intended to sell the land ? 

329 . A rectangular pile of wood is 12 yds. high and 10 broad* 
find the number of oblong pieces 18 ft. long, 8 in. broad and 4 in. 
deep contained in it, supposing the cost of covering the pile with 
matting at 4 d. per square fool to be ^87. 

330 . What time must elapse between the time of placing 
-fff.250 in the Government Saving’s Bank, and taking out the amount 
just as it goes over As 300, supposing Compound Interest at 5 per 
cent, per annum ? 


331 . Find the sum of all the numbers that can be formed 
bylhe digits 2, 3, 4, 5 taken all together. 

▼ 332 . A body of pien m column of 625 ranks of 64 abreast, 
was drawn up in a solid square. How many would there be in 
eyh face ? 

▼ 333 . If, 560 flag-stones, each ft. square will pave a court¬ 
yard, how many will be required for a yard twice the size, each flag- 
Jpne being 14 in. by 9 ip, > 

* 334 . A man must get £ marks to pass au examination ; the 

answers £ the questions* but to g of his answers gets on an average 
only 2 of the marks, and thus gets 25 marks too to pass. How 
m^ny does he get attgether ? ‘ISfc 

„ 335 . If § menbufld a tower 30 ft. high in^Biys, in*how long 
a time can 4 men butjpl a similar tower 64 ft. hi JK If each foot of 
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the tower above, the 30th takes on an average twice as long to build 
as each foot below it, how long would they take ? 

336 - Determine the value of each of the following expressions 
to 4 places of decimals :— 


(,) (in i j+y o. 30-J10 . , V 5 n -J3 

U 1+V3 U i5-./'o + 30+./*o' ( ) JS+^3 - 

337 . If the 3 per cent, stock is at £&7 and the 3^ per cent, at 

f 93, which is the most advantageous investment ? And if I have 
3000 stock in the least advantageous, and I wish to change it into 
the other, how many j£ioo shares of stoik shall 1 obtain ? Brokerage 
of per cent being charged on all transactions. 

338 A reduction of 40 per cent, m the price of a half-crown 
tea enables me to buy for my money 6 lbs. more than 1 could pre¬ 
viously buy for a sovereign. What amount have I ? 

339 A person borrows /?r. 1000, and at the end of each year 
pays jRs.2$o to reduce the principal and to pay interest at 4 per cent, 
on the sum which has been standing against him through the year. 
How much will remain of the debt at the end of 3 years ? 

340 By paying an income-tax of grf. in the pound, a man’s 
income is 1 educed to ^1212. i $jr. Find (1) his original income, and 
(11) the sum of money which must be invested in the 4} per cent, 
stock at iioji to produce that income, a brokerage of & pei cent, being 
charged on the purchase of the stock. 

A farmer bought 4 horses and 7 cows for fts. 2380, the prices 
of arhorse and a cow being as 5 : 2 ; how much did he give for each ? 

* 342 . Two rooms contain equal quantities of air. The area of 
the floor of one of them is 340 square feet and its height is 12 feet. 
Find the area of the floor of the second, whose height is 17 feet. 

kJ 843 . An article is first sold at a profit of 10 per cent, j the pur¬ 
chaser then again sells it for Rs.2. 4 a. 8/., and his gain is 15 per 
cent, of the price at wmch he sells it. How much did the article 
origtf ally cost ? 

344. The area of each of the 64 squares, oi a chess-board is 
4-2025 inches, and the outer rim of the board is *3 of an inch wide 
find the length of a side of the board. , 

J345. if 7 men and 2 women earn #*510 in 8 weeks, and 4 meft 
and 2 women earn ^.465 in ie weeks, what are the weekly wage* of 
a m^T and a woman ? 

^46. A gentleman divided ^4- i8j. among 150 school-children 
giving the girls admitting each, and the boys sixpence ; how many 
boys- and girls wdHkere ? P 

J347 % manWtr a tour in Switzerland found that he had spent 
every day half as Wky shillings as the total fumber of davs he W 


1 5+ >/ *Q , 30- J IO 

W 15-^io + 30+715’ 


On) fe* 


35 
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been from home. His tour costs £57* 12s - H°w many days did 
,it odfcupy ? 

v 348 . On heating a piece of metal its volume is increased 2*4 
per cent. ; by what percentage of the new volume does the metal 
decrease on cooling again to its original temperature ? 

340 . A bequeaths B a certain sum of money, which after pay- 
ng a legacy duty of 10 per cent, yields an income of £810 when 
placed at 3 per cent, interest. Find the amount bequeathed. 

350 . If £31250 put out at Compound Interest amount in 
3 years to £43904, what is the rate per cent. 

^ 351 j» 'Hie total area of three estates is 1768 acres. If the area 
of the two smaller estates be respectively three-fifths and two-third 
that of the largest, find the acreage of each. 

w 352 . A debtor owing ,£11500 paid a composition of 6s. 3d. in 
the pound. Hqw much would a creditor to whom *2 of the whole 
ovnng receive ? 

V 353 . A and B ride a race of 31 miles on bicycles. The driving 
wheel of A’s machine makes 3,410 revolutions per hour and has a 
circumference of 168 inches : that of B makes 3,520 revolutions per 
hour, and has a circumference of 162 inches ; which will win, and by 
how much ? 

* 354 . A man who has a certain capital calculates that if he in¬ 
vest it m the 3f per cent, stock at 91 his income will be £25 more 
thamif he invest it in the 3 per cent, stock at 88. What is his capital ? 

Sr 355 . A’ s present age is to B *s present age as 8 . 7 ; 27 years 
ago*their ages were as 5 : 4. Find B’ s age. 

V 358 . If A’s income be 150 per cent, more than B% how much 
per cent, is B* s income less than A’s ? 

357 . If the pnee of the 4 per cents, just before the 'payment of 
a half-yearly dividend be 93, what ought to have been the pnee three 
months previously, supposing no change in the value of money to 
have taken place during that interval ? 

358 . A cubical box contains 9261 cubic inches ; find the ex¬ 
pense of gilding it at 3 farthings a square inch, and reduce the result 
to tjpk decimal of 10 guineas. 

f .▼ 360 . In an examination in which the full marks were 6000, A 
got 12 per cent, more than B , B 16 per cent, more than C and C 
20 per cent more than D ; if A got 4872, find what percentage of 
the full marks were obtained by D. * 

360 . It is desired to put a cubical case, whose content is 
4019 679 cub. feet, tiurough a square hatchway whope.area is 37791*36 
sq. inches ; shew whether this can be done. 
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361 . Divide 15 X48 X49 x 50+16 X48 X49x 51 +17 X48 x 50X 
51+ !8 X49 x 5°x 51+4 X48 X49 x 50 x $1 by 48 X49 x 50+48 x 49 X 
51+48x50x51+49x50x51. 


,, //'678 x 9*oi \ 

Express ^ ^— ; QO —1 correctly to the nearest integer. 


363 . 
miles at 


A man rode a bicycle from A to Z?, a distance of 54 
an average rate of 8 miles an hour ; another man stalled 
from A on horseback half an hour after the bicyclist and arrive at 
B 15 min. before him. Find the ratio of their speeds. 

® 64 . Add together "2(5+ 1225)+ #*(015625), and express the 

sum as the vulgar fraction of ‘36. * 

▼ 365 . Find the value of */('00139876) - §6/000030664297). 

^ 366 . A woman bought eggs at the rate of 8 for 5 d., and sold 
them so as to gain i\d. on a dozen ; (1) what did she <harge for 
each ? (2) What did she gain per cent ? 

/ 367 . A merchant mixes 54 gallons of wine at Rs. 24 pei gallon, 
with 36 gallons at Rs. 14 per gallon. I low much water must be 
addetLtb the mixture in ordei that by selling it at Rs 20 per gallon he 
may,gam 10 per cent. ? 

' ^ 368 If 12 labourers woikmg for 10 hours,a day can accom¬ 
plish their task in 9 days, but after 5 days two are taken ill, find how 
much longer per day thev must woik in order to fimsh it at the proper 
time ; (1) when no fresh hands are employed, (11) when two boys are 
addedyh boy’s work being \ that of a man’s. 

\fHS 9 . A shilling weighs 3 dwts 15 , of which three parts 

out of forty are alloy and the test pure silver : if the value of silver 
rises 8 per cent., what must be the reduction in the weight pf pure 
silver in a shilling ? 

370 . • if the 3 per cent consols be at 90^, wliat sum must I invest 
in order to secure from them a yearly income of £466, after paying 
an income-tax of jd. in the £, biokcrage being 4 per cent. 


371 . How many ninths of a shilling are there in 94 shillings % 
How many ninetieths ? And what is that number whose ninth part 
is nine dozen and nine ? 


* 4(1 Simplify:-^ 
V 373 . M starts from C a 


, Ji\ „ lit r + 2 £t\ _ J*?! 
+ ioi/ \2i 8 ,W r 4°5 


104/ \ 2 z 1*405 

\r373. M starts from L and travels towards D at the rate of 
6 miles per hour 7 two hours afterwards N starts Ifrom C, and going 
10 miles per hour reaches D 4 hours before Find the distance 

from C to D. 
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m and C are partners. A receives |ths of the profits, 

B and C dividing the remainder equally. A ’s income is increased 
by Rs.220 when the rate of profit rises from 8 to 10 per cent. Find 
the capital of B and C. 

375 . A sum of money amounts in 3 years at 5 per cent. Com¬ 
pound Interest to Rs. 9261 ; what would be its amount in 5 years ? 

370 . How often between 11 and 12 are the hands of a clock 
an integral number of minute-spaces apart ? 

V 377 . A and B walk a race of 25 miles ; A gives B 45 minutes' 
start; A walks uniformly a mile in 11 minutes and catches B at 
the 20th milestone ; find B’s> rate and by how much he lost in 
tiny and space. 

" 37 a A, B and C are employed on a piece of work. After 
15 days A is discharged, one-tlnrd of the work being done. B and C 
continue at the work, and after 20 days more B is discharged, one- 
third more of the work being done. C finishes the work in 30 days 
In what time would the work have been done, if A and B had conti¬ 
nued to work ? 

379 . The gold coinage of one nation contains 1 part of silver 
*to 11 parts of gold without any alloy : that of another nation, 1 part 
of alloy to 23 parts gold. It is found that 88^ of the first weigh as 
much as 46 of the second. The intrinsic value of silver is one-su 
teenth that of gold. Determine the par of exchange. 

J 380 . A man sold a horse for ^^.250 and thereby lost ^ of his 
purchase money. What part of his purchase money would he have 
gained had he sold the horse for Rs.400 ? 


/ 

” Off 


381 . Find the greatest and least numbers of 6 digits which 
are exactly divisible by 789. 

J 183 . Divide £[ 3 -H< 3+^3 + * rU] by *125. ^ 

*381 A company of Sepoys proceed m 5 equal rows' and after 
some time arrange themselves in 7 equal rows. Find the least num¬ 
ber above 1000 which the company could contain. 

f* 384 . A dock loses 8*5 sec. an hour when the fire is alight, 
.and gains 5 ’t pec. an hour when the fire is out, but on the whole it 
neitfier loses nor gains ; how long in the 24 hours is the fire burning ? 

’ ^ 385 . An agent has to receive a rent paid in com from a 
tenant, and to deliver it to the landlord. At both payments he uses, 
so as to benefit himself, a false balance, such that 9 tbs. in one scale 
balances 10 lbs. in the other. Corn being worth 49^. a quarter, the 
valuepf his plunder is ^46. 1 is. What is the com rent ? 

wB6. A and B fire at targets, and have 55 cartridges each. A 
fires twice in 3 minufips, and B three tinges in 5 minutes ?how many 
times will B have to fij* after A has finished ? 
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o§ 7 . A hollow cubical box, made of material which is 1*3 in. 
in thickness, has an interior capacity,of 50*653 cub. ft. ; determine 
the length of the outside edge of the box. 

38 ow The expense of painting the wainscot of a room is 
Rs.167. iotf., at Re. 1. 2 a. per sq. foot, the wainscot being 2 ft. deep. 
What will be the expense of carpeting the room with carpet 27 inches 
wide at Rs.2. 4 a. per yard, the breadth of the room being to its length 
as 62 is to 87 ? 

38 A and B run a race ; their speeds are as 17 to 18. A 
runs 2^ miles in 16 mm. 48 sec. ; B having run 2\ miles, takes 34 
minutes in finishing the couise , determine the length of the course. 

390 . What are the times between 3 and 4 when the hands of a 
watch are equally distant fioni Fig. 111 ? » 


391 . Find all the numbers of 5 digits divisible by 9, which 
have unity for their 1st ami 5th digits and 2 for their middle digit 
Enunciate and prove the print lplc upon which you proceed. 

392 . IIow many revolutions will be made by a wheel, which 
revolves at the rate of 151 revolutions in 3 min., while another wheel 
revolving 241 times in 7 mm. makes 723 1 evolutions? 


ft- 

(0 


Simplify 


to* 

/, 


>{M)- 


4 ^- 2 } 
64 + 2 - I /- 


X4i! 


00 


u^r-asir- 


394 . ^ In the centre of a room 2t ft. square, there is a square 
Turkey caipet ; the rest of the flooi is coveted with oil-cloth. The 
carpet and oil-cloth cost respectively Rs 8. 4 a and Rs.^. 44. per 
sq. yd. ; and the whole cost of both is /fa. 352. 4 a. Find the width 
of the oil-ckrth border. 

396 . '/The masters of a school arc *041(7 of its whole* number, 
but after ,40 new boys have been added the masters become *0375 of 
the whole. How many boys and masters were there before the new 
boys came/ 

396 .\/a traveller meets two Arabs in the desert, one of whom 
has 8 loaves and the other 5, and the loaves* are shared equally by 
the three. In what proportion should the Arabs be paid ? . 


397. M invests onc-third of his property in Bank stock, one- 
sixth in Consols, and the remainder in Railway shares. When ne 
sells out he makes a profit of 5 per cent, 3 per cent., and 2 per cent, 
respetively on the investments, and realises ,£6190. Required the 
amount ofilis property originally. 

398 VThe average of 8 results is 20; that of the first two is 
15*, and of the* next three is 21* ; the sixth is less than the seventh 
by 4, ancfless by* 7 than the eighth. Find the last 
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. 39 $ The telegraph posts on Railways are generally erected 
At intervals of 60 yard;.. Shew that if a traveller count the numbei 
'of the postSp which pass his* eye in two minutes, tha. number will 
nearly excess in miles per hour the speed of the tiain. 

40 ( 9 ^The breadth of a room is two-thirds of its length and 
three-halves of its height, and the contents are 5832 cubic feet. Find 
the dimensions of the room. 


401 . Decompose 831600 into its prime factors, and find the 
least^jftultiplier of it, which w ill make the product a perfect cube. 

j m A man having lived at the rate of 7\’s. 5000 a year for 
jro years* finds himself in debt, and reduces his expendituie to 
Rs. 4500. He is out of debt in 4 yeais. What is his income ? 

** 403 . A boat propelled by 8 oars which take 30 strokes pei 
minute Uavels at the late of 9* miles per hour ; find the rate of a 
boat propelled by 6 oars which take 28 strokes per minute, the work 
done by each oar during one stroke in the latter case being a quaitci 
as nyfch again as in the formei case. 

404 . The value of a certain length of a material. A, is T t of 
the value of \ as much again of another, B ; and the weight of 
17 yds. 2 ft. of A is of the weight of 15 yds. 1 ft. 9 in. of B. If 
the value of 3 cwt. ?7 lbs. of A be l\s.$ 51, what is the value of t 
2 ^rs. 12 lbs. of Bt 

405 . A and B barter. A has 27 tons of 
6 d. a ton, but insists on having £1. 5 s. a ton ; 

£2. 14 s. a pocket, which he laises in pi ice in 
demand. A receives 6 pockets of hops : what 
beadles ? 

406 . A rectangular field, W'hose diagonal measures 825 feet, 

has one of its sides 75 the length of the other. Find th^p length of 
each side in yards, and the area in acres. ♦ 

* 407 . The sum which will pay A 1 s wages for 6if days will pa) 
B’s wages for 8if days. For how many days will it pay the wages of 
A ay! B together ? 

(* V/4O8. Four persons possess respectively 14 mangoes, 24 
oranges, 34 plantains and 44 peaches. Each of them gives one of 
his kind to each of the others, and it is then found that they arc all 
equally rich. If the price of each plantain be 4 pies, find the price 
of each of the others. 

y 409 . A can excavate 14*2884 cubic yards per day ; how many 
can B do per day, if A could do B’s daily quantity in -H of the time 
that B would *take to do A’s daily quantity ? * 

410 . If money invested in the 3 per cent, consols gtoe exactly 


cwt 


coal worth £1. 2 s. 
B has hops woith 
piopoition to A ’s 
cash does he get 
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3 per cent, after the payment of u. in the £ income-tax, find the 
price of the consols, allowing £ per cent, to a broker for purchase. 


411 . A multiplication sum having been worked is partially 
rubbed out, the figures remaining—the multiplicand 7699, the first two 
(of four) figures in the multiplier 42, and the last two figures 47 in 
the product. Restore the complete work. 

412 . Three men, whose strides are 2 ft. 9 in , 3 ft. and 3^ ft- 
respectively walk 2 miles. Find how often they will step together. 

413 . \|ftf the books m a library, £ are literature, f mathematics, 

J, history, 4 philosophy, and the rest novels. What is the least 
number os novels that the library can have ? , 

414 . V A coal merchant had 150 tons of coal, of which he sold 
50 tons at Rs.'Z’j per ton, and found that lie was only gaining 7 1 per 
cent At what rate must he sell the remainder, so that he may gain 
10 per cent, on the whole ? 


415 . A speculator sells at a profit of 50 per rent. ; but his 
purchaser fails, and only pays 10c in the £. How much per cent, 
does the^peculator gain or lose by hts venture ? 

416 . The wheel of an engine 8 ft. 2 in. in circumference slips 

back along the rail 1 ft (luimg each revolution, and goes round 12 
times in 1" ; how long is it going 30 miles ? f 

417 V If 4 men dig a piece of gtouncl 350 *yds. long and 144 yds. 
broad, in 2^ days, how long will it take 5 boys to dig one 600 yds. 
long and 168 yds. broad, the resistance of the soil in the two cases 
being as 4 A 5, and 4 men having the strength of 7 boys ? 

418 . Whe cost of painting a 100m 9 ft. 6 in. high, 15 ft. 3 in. 
long and 10 ft. broad is Rs.47. 8a. ; what must be the height of 
another room whose length and breadth are respectively 18 ft. 2 in. 
and 11 ftj 7 in., if the painting of the walls at the same cost pcr.sq. 
yard amt>unt to A^.74. 6 a ? 


419 . If the discount on a sum due at the end of 2* years be 
of the simple interest, at what rate is the interest calculated, and 

if the discount and interest together amount t to £46' 5 t^-> what 

is the sum of money ? 

420 . I bought goods at 23*. 9d. with 4 months’ credit, and sold 
them forthwith at 25 s. 6d. with such allowance of credit as made .my 
gain 6 | per cent. How long credit did I give, reckoning interest at 

4 per cent, per annum ? 


421 i/ 65 o horses are conveyed in transports to .the seat Of war 

at a costfor food of to. 1542°; A 0C<;urs J“ s ' af {* r ,■****, °» ^ 
voyage is completed, in which 10 horses killed. If the expense 
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of the food of each horse be 8a. per day, what was the length of 
thafvoyage ? , < 

* Ml Brussels carpet is 2 ft. wide, costs Rs.$. 12a. per yard, 
and will last 5 years ; Kidderminster carpet is 2\ ft. wide, costs 
Rs.2. 8 a. per yard, and will last 3 years : find the ratio of their cost, 
not reckoning interest On the outlay. 

Find the difference between 1*6 of 3‘4 of £ 1*125 and \ of 
3‘<5 of ^9*1125, and find the value of 

/ 6- 27x0-5 + (f of VJx f j of 21 

/ (iof |)x 8*36 ($ 0 f 3) + i-4 

lfai 


ViU. A, B, C rent between them a field of grass for 12 weeks 
for^.i 58 . 5«. 4/$., and put into it 3, 4, 5 score sheep respectively. 
After 2 weeks A added 2 score, and at the end of 9 weeks removed 
all ; B withdrew 1 score after 3 weeks, and added 2 score at the end 
of the 5th week. What ought each to pay ? At what rate per acre 
per annum is this rent, supposing the field to be rectangular ; the 
sforfher side 110 yards, and the longer side 440 yards ? 

v 425 . Three merchants A , B, C engage in a speculation (of 
which A’s share is ’142857, B’s *428571) and agree to deposit ^th of 

their respective contributions to the required capital at once, ‘230769 
at the end of a iponth, and the remainder at the expiration of 
anbther month : after the second instalment B dies, and A and C, 
make up the remainder, C paying three times as much as A ; sup¬ 
posing 1857143 of the capital to be Rs. 16900, what were A’s and C’s 
last deposits ? 

426 . If, while the common rate of interest is 3! percent. I can 
|jct my tradesman’s bills discounted as if it were 5 per cent., what 
is the advantage to me, in an expenditure ot ^450 of ready money 
g^yments, rather than leaving my bills unpaid for 12 months ? 

W 407 . A is at Calcutta and B at Ichapore (21^ miles apart). 
A leaves for Ichapore at 9 a. m., and B for Calcutta at 9-30 a. m. 
They meet at 12-8 (noon), and find that B has walked & mile an hour 
mgjfe than A. How nymy miles has each travelled ? 

y 428 L The area of h verandah 3 ft. broad around a room 26 ft. 
l«%f, 3o° $q, ft* Find the breadth of the room, 

420 . Inside a rectangular vessel 9 ft. by 7 ft is another rect¬ 
angular vessel, whose sides are 6 inches apart from the sides of the 
larger vessel. The smaller vessel is filled with a certain fluid which 
cosb** Rs.900 at the rate of i of an anna per cub. inch. Find the 
Jonh of the vessel 

480 . There are three pendulums. The first, makes, beats 
in' 36 seconds, the se^gftd 36 beats in 37 seconds,' and vw’ third* 
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37 beats in 38, seconds. Supposing they commence together, find 
how many times they will beat simultaneously in 24 hours. 


431 In passing through a certain district, a person went 
5 miles due north, then 6 miles due east, then*io miles due south, and 
lastly straight to the place whence he started. Find the area of that 
part of th|t district round which he travelled. 

432 . There is an oblong 100m, whose B ; L :: 3 : 5, L : ft :: 

3 : 2, and ft : the thickness of its walls : 3 : £-. How many, stones 
of 13 cub. ft. each would be required for the construction of its* walls, 
given that there are two doorways each 44 ft. x 6 ft. and two windows, 
each 34 ft.j(^4 ft., and that the area of the* room is 135 sq. ft. \ 

4 s 33 . A can do as much work in 17 days as B, C and D 

together in 4 days ; B can do as muc h in 7 days as A , C and D 

together in 3 days ; and C can do as much in 13 days as B and O 

together in 7 days. How long would it take A , B and C together to 

■do what Z^could alone perform m 13 days ? 

434 . The earth from a rectangular trench 8 ft. deep, one of 
whose sides is 75 of the other, and whose diagonal measures 
25 yards, is required to fill up a squaie pit whose depth is 6 ft. Find 
the length of a side of the square and how many coolies it would 
take to fill up the pit in 16 days of 10 hours each, supposing that 
each cooly. can carry f cubic foot of earth at* a time and make 
9 trips penmour. 

435 . A train starts from P to go to Q ; after it has travelled 
1 hr. 12 min., it meets with an accident which delays it 48 mm., and 
diminishes its rate by 5 miles ; heme it arrives 2 hours behind time. 
Had the accident happened 20 mile;* further on, it would have been 
only 1 hr. a$L m io- late. Find the original rate of the train and the 
distance from P to Q. 

, 436 ., vV cistern can be filled by a pipe in 6 hours and emptied by 

another in a hours. They are alternately opened and closed for tjf 
hours. Fjffitd the time in which the cistern when full can be emptied. 

437 . ^ If 21 horses and 217 sheep can be kept 10 days for thp 

same sum as it would cost to keep 9 horses aAd 60 sheep for 27 days, 
find how marfy sheep eat as much as 3 horses. , 

438 . \Jk buys 27 sheep for Rs. 90 and sells 12 of them at a 
loss of 3 per; at bow much price must he sell the remainder 
per head, murder that he may gain 2* per cent on the whole purch***? 

439. \/Two men undertake to do a piece of work for ffj. 7 . &\ 
One could do it alone in 5 days, the other in 6 days. With the aa«£&> 
ance of a boy they finish it in 2 days. How should the money b# 

4ividM? (f * ' 

* A book sent from England costfi me (including lie fid 
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■ postage) i6j. id. But my bookseller allows me two-pence in the 
shilling discount on the published price. What is the published price ? 

sj^ 

AH. Fmd the diagonal of a square whose side is one-fifth of a mile. 

▼ 442 . A square aflba is bounded by 36 yds. of wire fencing. If 
the enclosed area be increased by 40 sq. yds., still retaining the form 
of a square, how many additional yards of fencing will be required ? 

443 . A broker charges one-eighth per cent, commission on 
the money invested. He is handed over Rs. 14800 to invest in a 
certain stock at 92 jj and succeeds in obtaining the stock at 92 
keeping the balance to himself; what is his total profit ? 

444 . * A person, who pays 5 d. m the £ income-tax, finds that 
arise of interest, from 6 to 61 per cent., increases his income by 
^23. ioj. What is his capital ? 

Jp 4 d. A man who has sold lea at Rs.2. 8 a. per seer making a 
pront of 25 per cent., lowers his price so as to gain only 2 a. per seer ; 
m what ratio must his monthly sale increase that he may make twice 
as much as before ? 

446 . The cost of converting wheat into bread is 20 per cent, 
on the cost of the wheat. If the price of wheat fall 20 per cent., 
and that ol converting it into bread rises 20 per cent., for what 
shquld a loaf as large as ah old 10 d. loaf be sold, so as to gain 
20 per cent. ? 

. 447 . There are three cubical boxes ; the edge of the first is 
12 in., that of the second 20 in., and that of the third 30 in. Find 
the length of the edge of a cubical box which shall contain as much 
as a}} three. 

yf 448 - During a distillation the fluid that comes over in three 
consecutive hours contains 53, 50 and 48 per cent, of alcohol res¬ 
pectively. The ratio at which it comes over during th^se 3 hours 
are in the ratio of 1, 2 and 3. What is the percentage <Jf alcohol 
in the whole mixture ? 

Jr 449 . Two monkeys, having stolen a pile of walnuts and filberts 
worn a garden, are on # the point of beginning their feast, when they 
see the injured owner of the nuts approaching with a stick. At once 
they see that he will take 2} minutes to reach them. There are 
twjcc as many filberts as walnuts, and one monkey finishes the latter 
at the rate of 15 per minute in $ of the time and runs away ; the 
Other manages to eat the filberts just in time. If the first monkey 
had stopped to help the other till all were finished, find when they 
would have got away, (i) if they eat filberts at equal rates, (ii) if the 
first monkey eats filberts at the same rate as he eats walnuts. 

456 . A goldsmith ,mixes together silver, copper, zin% gold and 
ktfhss, and makes an itjfll weighing 30 fibs., which he sells fist pfis.720' 
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including a profit of 15 per cent, and 5 per cent, for interest on' 
his outlay. For every one pound of gold he has 3 of silver, 12 of 
copper, 6 of zinc and 8 of brass ; supposing that a lb. of brass 
costs Rs. 2, a lb., of silver 11 times as much as brass, a lb. of copper 
i6§ per cent, less than that ol biass, and a lb of zinc t6^ per cent, 
less than that of copper ; what was the cost pi ice of the gold" in 
the mixture ? 


451 . .Write in figures twelve thousand twelve hundred and 
twelve. Jf 

452 . One-fifth of the diffeieure of two numbers «= 58, and one- 

fifth of their sum is less than their difference by 92. Find the 
numbers. , 

453 . Reduce 3 roods 7 po. 28 sq. yds. 2 ft. 36 in. to the decimal 
of 1 ac 31 po. 27 sq. yds. 2 It. 36 in. 

454 . Reduce (*573 + 16 x d of 4 viss to the decimal of 1 cwt., 
a viss being equal to 3 lbs. 2 0/ Avon. 

45 oV 'Fhe matcnals of an old building wcie sold for Rs. 1500 on 
condition that they should be iemo\ed within 30 days under a penalty 
of Rs.\o per day for ever) cla> be>ond 30 days, 'ihc purchaser 
employed 40 men at 3! annas pei day to do the work, and after 
selling thq materials for R\ 2365, he ileaicd Rs 190 by his batgam. 
Find thaAiumber of days the men were at woik 

450 ? In a rectangular aiea 100 yds long and 50 yds. bioad, 
there are two paths mossing one another, each parallel to one side 
of the icctangle, and each 4yds. bioad. hind the cost of paving the 
area witit stone at \2a per sq > cl, and of coveung the paths with 
gravel at 6 a. per sq. >d. 

457 . A bankrupt has goods worth to.9750 ; and had they 
realised tfceir full value, his <1 editors w'ould have received 13a. in 
the rupee; but |ths were sold at 17 5 per cent, and the remainder at 
2375 per cent., below their value. What sum did the goods fetch, 
and what dividend was paid ? 

458 . Two clocks begin to strike 8 together The one strikes 

in 14 seconds and the second strikes m !o| hind the interval 
between thi6ir fifth strokes. * 

459Y if 3 men , 2 women and 6 children, or 4 men and 7 children 
can dig 125 cub. ft. of earth in 6 days ; how many cub. ft. would. 
4 men, 4 women and 4 children dig in 20 days, 2 women toeing” 
supposed to do as much as 3 children ? 

400 .▼ Two trains set out from A and travel towards B, which is 
400 miles distant from A. The one leaves A at 2 a. m, and travels at 
23 miles an hour. The other leaves A at 2-30 a. m. and overtakes 
the foir)§Mt IS miles from B. Find the rate of the latter tram. 
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W 1 . A pays £9- 3s. 4(t. more rates than their incomes being 
*equal; living in different towns they are rated at 2 s. and is* 4 d. in 
the pound respectively : what is their income ? 

% In running a *3 mile race on a couise ^ of a mile round, A 
Overlaps B at the middle of the 7th round. By what distance will A 
win at the same rate of running ? 

3 . A person bought a Fienth watch, bearing a duty of 25 per 
cent., and sold it at a loss of 5 per cent. ; had he sold it for /fa.30. 
more, he would have cleared 1 per cent, on his bargain. What had 
-the French maker for the watch ? 

4 . A four-wheeled carnage travels round on a circular railway. 
The circumferences of the two wheels of the carriage, and of 
the two circles of rails, are pi oporltonal to 6, 7, 7000, 7014. Find 
the number of revolutions made by each of the four wheels in a 
complete circuit. 

5 . A and B run a race. A starts at the rate of 400 yards 
a minute, and in every successive minute diminishes his pa<e by 
a yard a minute. B increases his pace by the same, and oveitakcs 
A in 4 minutes. What was B's pace at starting? 

t 6. Three tramps meet together for a meal : the first has 
5 loaves, the second ,3, and the third, who has his share of the bread, 
pays the other two S a • 4A * how ought they to divide the money ? 

7 . A person puts ,£1197 out at 30 per cent, per annum, interest, 
and spends at the end of the year £300 more than the annual interest 
on £1197, and thus at the end of a ceitain time has nothing left. 
If he had spent £300 les* than the annual interest, how much would 
he have had at the end of the same time ? 

* 8. A person borrows two equal sums at the same time at 5 

and 4 per cent respectively, and finds that if he repays tlje former 
sum with interest on a certain date 6 months before the latter, he will 
have to pay in each case the same amount, viz., £\\oo. Find the 
amount borrowed and the time for which interest is paid. 

9 . The Fort Barracks are lighted with gas from 100 burners. 
Find the cost of lighting them per night of 10 hours at the rate of 
/fa.5! for i 000 cub- ft. of gas, assuming that for the first 3 hours each 
burner consumes 1 cubic inch per second, and during the remainder 
of 'the night the light is $0 reduced that the consumption of gas by 
each burner is only fths of that quantity per second. 

10 . The distance by Railway from Madras to Salem is 2o6f 
miles. A passenger Train travelling 20 miles an hour leaves Madras 
at 7 A. M.; and a Special Train at 10 A. M. the same day. At what 
irate must the latter travel, so as just to overtake the fogtoer at 
JbBarpett Junction (132 jpiles from Madras); hnd at what hm^Jfmust 
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a Goods’ Tram leave balem for Madias travelling 15 miles an hour,, 
so as to reach Jollaipett at the same tune as tht other Tiains ? 

11 A person having to pay /?< 10572 two years hence, mve$ts 
in the 4 per cent Iransfu Loan to accumulate inteiest till tjie debt 
shall be paid, and also an equal sum the next }ear Supposing the 
investment to be made when piper is at 86{, jfnd the price to lemam 
the same, what sum must be invested on each occasion that these be 
just suffit lent to pay the debt at the given time ? 

13 . A owes R » 356 and /fa 743 to be paid in 10 months and 2£ 
years respectively At what time should A pay the whole m a lump 
sum to cleai off the debt, so that neither may lose by the tiansaction ? 

13 A has stock m the 3 per cent consols which piodtjces him 
£3°° P el annum He sells out one half at 92 and invests the proceeds 
in the South Devon Railway wh< ie a £50 sliait is woith £23 What 
dividend ptr cent pu annum ought tht South Devon Railway to pay 
so that he may mot ise his income £50 pci annum by the opeiation ? 

14 A peison spending annuall) /fa 2400 saves /fa 27 8«i of 
it quarteilv b> iead> payments If by this means he mcieases bis 
annual sawng 20$ per cent, what is his annual income ? 

15 YA. person goin„ fiom Pondu heriy to Ootacamond travels 
90 miles by steamei, 3^0 miles by rail and 30 miles by horse-tiansit 
"Ihe journey occupies 30 ho us 50 nun and the 1 ate of the tram is 
3 times that of the hoisc tiansit and il tunes that of the steadier. 
Find the rate of the tram 

16 A tiadesman finds that if lie asks for his goods 15 per cent, 
above the wholesale pi ice, he cm sc 11 his whole stock in 4 months, 
wbcieas if he asks 20 pei cent he requires 6 months to sell the same 
amount Which will lie find the more piofituble system at the 
year s end h> 

17 \A cistern has two pipes, A and 2 ?, which singly could fill 
it m 9 horns and 10 houis, lespectively it has also two taps C 
ancl D, which singly could empty it in 12 houis and 8 hours, respect¬ 
ively Suppose that vvl en the cistern stands half full of water, 
A and D aie turned on foi 3 hours , that then also turned on for 
the next 2 hours , and that then A and Za art turned off, and C la 
turned on for the next 8 houis , after which all are shut, and the 
cistern is found to contain 95 gallons more than its half content 1— 
Find the content of the cistern Find also how much per hour 
Cistern would lose or gain, if ail the pipes were set open at once. 

18 . Of the whole cost of constiuctmg a Railway, 4 is held in 
shaies, and the remainder, £400000, was borrowed on mortgage 
at 5 per cent Find what amount of gross annual receipts,—of which 
40 per cent* Will be required for the woikmg expenses of the ime^ 
and 8 wflr cent.for a reserved fund,—which ’will yield to the share¬ 
holders a dividend of 4 \ per cent on their investments. 
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m An investment was made by a certain person in the 4 per 
cents., when they were selling* at 20 discount; twelve months after¬ 
wards, when they were selling at 16 discount he sold out- what 
4 nj^&es£*did he get upon his investment ? 

A person borrows /, 1261 at 5 percent, compound interest, 
which he wishes to pay off in 3 equal yearly instalments comment mg at 
jfne end of the first year ; what ought he to pay yearly to effect this ? 

21 T A bath can be filled by the cold water pipe in 9 minutes, 
and by the hot water pipe in n{ minutes A person leaves the bath 
room after turning on both pipes simultaneously, and returns at the 
snofaent when the bath should be full. Finding howevci that the 
waste-pipe has been open, he now closes it. In 3 : | minutea more 
thfe bath fs full. In what time would the waste-pipe empty it ? 

22JPA square field contains 22 acres 2 roods : how long will it 
take a to an to run round the boundary, running at the rate of 12 miles 
an hour ? If the field be increased by 9 acres, so as to form a rect¬ 
angle whose shorten side is the former side of the squaie, at what 
rate does a man run who runs round it in 1 min. 39 sec. longer than 
Was occupied m running the squaie field ? 

23 . A cubical block of metal of 7*84 inches side weighs *25 lbs. 
'per cub. inch. A hole of square sectional aiea is to be cut com¬ 
pletely through the metal perpendicular to a face of the cube, in 
order thal the weight*of the metal left may be 100 lbs. Find to three 
places off decimals the side of the squaie section. 

24 . A rectangular cistern io£ ft. in length, ft. in breadth, 
and 3 £ ft. in depth, contain* 1 140& cubic ft of water. What is the 
least number of bricks, each 9 in. long, by in. wide, by 3 in. 
thick, that»must be thrown into the cistern to make the water rise 
to the topJa brick being found to absorb water to the extent of one- 
fifth of itwvolume ? 

J 25 . Ya man bought a house, which cost him 4 per ce # nt. upon 
rthe purchase money to put into icpair ; it then stood empty for 
.a year, during w r hich time he reckoned he was losing 5 per cent. 
Lupon his total outlav. A He then sold it agajn for ^1192, by which 

VmAonfl So aatniaH nnnn I-Tia nriomnl nm-rhaSA tnnnpw 


^jmeans he gained 
/VVhlt did he give 


I jSMpfr cent, upon the original purchase money, 
fmrthe house ? 

r f eo. Divide £3010 into three sums, so that if the first be pul 
‘•aut*at simple interest for 3 yeais at 4 per cent,, the second for 5 years 
-at 3 per cent, and the third for 2 years at per cent, the amount of 
the'second, shall be double that of the first, and the amount of the, 
itMrd trebbf that of the second. 

*1" 27 . tmow many persons can be accommodated in a concert 

t room which is 117 ft. long and 90 ft. wide ; allowing » space of 2 ft. 

3 in* by 1 ft. 6 in. for each sitting, and a gangway 3 ft. #vi£e the 
whole length of the roonw? 
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28 . what distance from London will a train which leaves 
London for Rugby at 2-45 p. m., and tfoes at the rate of 41 miles 
an hour meet a tram whtch leaves Rugby for London at r-45 P. M*, 
and goes at the rate of 25 miles an hour, the distance between 
London apd Rugby being 80 miles ? 

29 . ^If the manufacturer makes a profit of 20 pei cent., the 
wholesale dealer a profit of 25 per cent., and the shopkeeper a pfb- 
fit of 40 per cent., what was the cost of the manufactuie of an 
article bought at a shop for 17,9. 6 d ? 

30 The external length, breadth and depth of a rectangular tin 
vessel are 14, 10 and y inches respectively, and the thickness of the 
tin 1 an inch : when the vessel is empty it weighs 1500 oz., and when 

filled with water 2040 6 oz. Kind the weight of a cub. foot of water. 

31 A boat’s crew row over a course of a mile and a quarter 
against a strpam which flows at the rate of 2 miles an hour m to 
minutes. The usual rate of the stream is half a mile an hour. Find 
the time which the boat would take in the usual state of the river. 

3 soldier has 5 hours’ leave of absence : how far may he| 
Tide on a coach which travels 10 miles ;in hour, so as to return to the 
camp in time, walking at th^ rate of 5 miles an hour ? 

33 . An express tram starts from a station A at one o’clock for 
a stationat 30 miles an houi, and in 15 minutes is followed by 
an ordinary tram at 20 miles an hour. A train from B to A *at 
25 miles an hour, after travelling one hour, meets the express, and 
in 20 minutes more meets the ordinary train. At wlint time did 
the train leave B ? 

34 . Two men, A and B, start from Cambridge, at 4 and 5 

o’clock A. M. respectively, to walk to London, a distance of 50 miles ; 
B passes A at the 20th milestone, and reaches London at 5.P. M. 
When will A arrive there ? * 

35 . Two ships arc built Twice as many ship-carpcntcrs are 
employed about the first as about the second ; the first is built in 9 
months, the second in 8 months ; the wages of each man of the first 
set are id. per hour, and they work 12 hours a day; the wages of 
each of the second set are 6 d. per hour, and,they work 10J hours a 
day. The cost of the first in carpenter’s wages was ^6000 ; what 
was that of the second ? 

36 . If when 25 per cent, is lost in grinding wheat, a country 

has to import ten million quarters, but can maintain itself on its own 
produce if only 5 per cent, be lost; find the quantity of wheat grows 
in the country. ^ 

37 . /t wo trains start at the same time, the One from Calcutta to 
Delhi, the other from Delhi to Calcutta. If they arrive'm Delhi and 
Calcutta, respectively 1 hour and 4 hours after’they passed each other, 
show that one travels twice as fast as the othdh^ 
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38 . A franc being worth 9fdl, find the sum of money which 
Can be paid by*an exact number of either shillings or francs, the 
number,*# francs exceeding the number of shillings by 27. 

85 iP*A poor fellow ignorant of Arithmetic, had Rs.y 4 a. in 
his purse : he talked ^f spending £ of it on cakes, £ of it on fruit, 

i $ iyon a knife. Show (1) his mistake, and (ii) how he might 
h&Ve spent his money in proportion tp the fractions he intended. 

48 . A person sells 40 horses at a gain of 10 per cent., and 1 
50 horses at a gain of 20 per cent. Had he sold all of them at a 
uniform profit of 15 per cent he would have got Rs. 40 less. Find the 
cost priedof each horse. 

41 . r A ship’s crew sailed with provisions for 30 days ; after 
Dhing at sea 20 days 'they encountered a stoim in which they lost 
6 men, and 2 days after the storm they took on board i£ men who 
had been wrecked and were without piovisions ; they then found 
that to make their supplies last $0 long as was intendec^each man’s 
daily allowance must be reduced to * of what had bc^n before ; 
how many men were on board when the ship set sail ? 

42 . A man has his money m a bank, which pays him 5 per 
cent, interest. He buys a ;£ioo share in a company, of which 
£20 is to be paid up at once. At the end of the first year, a 
dividend is declared at the rate of 10 per cent, on the paid-up capital. 
At* the end of*the «ceond year, a further call Of ^20 per share is 
made, and no dividend is declared. At the end of the third year, a 
dividend is declared at 12 per cent, on the paid-up capital. How 
much will he have gained or lost by his speculation at the end of 
the three years ? 

p 

r 43 . The transverse section of a river channel is a semi-circle 
whose diameter is half a mile, how much water passes through it 
in 7 houts, supposing the Average velocity of the stream to be 
2 miles an hour ? [Area of a circle=3^ x (radius)*.] 

44. If the wholesale dealer sell to a retailer at 10 per cent, 
profit; and the retailer sell to the consumer at §0 per cent, profit, 
what proportion of the price paid by the consumer is profit ? 

45. If when com is 15 s. gd. a quarter, and hay per stone, 

7 , horses can be kept 8 days for ^4. is. ^d. ; how many weeks can 
16 horses be kept for ,£95, when corn is 2s. a bushel, and hay 70s. a 
ton, supposing that 126 lbs. of hay are consumed with 1 bushel of com ? 

46 . In a certain manufactory, 158 men of ordinary ability, and 
working the same number of hours each day, execute a certain piece 
Of work ; but if the abilities of 2 of them had been, respectively, I 
smd i less than ordinary, and the abilities of 2 others { and # more, 
fchcf work could have been finished |{ 8r an hour sooner. How many 
hours a day did the ffl® Work ? 

< 47 * If gold be Jileten *>ut so thin that an oft* Avofr^Willform 
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a leaf of 2<v$q. -yds., how many of these leaves will make an inch 
thick, thyfreight of a cubic foot of gold being 10 cwt. 95 lbs.? 

48 - Two houses are built ; the first is twice as long in building 
as the second ; half as many men again aie employed in building 
the first; their wages per hout aie onc-third*higher, and they work 
10 hours a day and 6 days a week, whilst the others work only 8 hours 
a day and 5 days a week : the cost of the second in workman’s wages 
was /lv.iooo. What was that of the fust ? 

49k^A man fastens his cow by a rope to a stake in the hedge of 
an oblong grass field. What must be the length of the rope if the 
cow be allowed 1 acre to gia/t upon ? Given that the area of a circle 
= 34 x (radius) . * 

A sold a horse to B, who sold it to C at a profit of 5 per 
cent., who sold it for Bs. 1071, gaming thereby 20 per cent. What did 
B give for the horse ? What gain pci cent, was the last price on the 
first price ? 

51 . Suppose that 15 men would be nccessaiy to excavate 966 
cub. yds. in 8 da>s of lOy houis each —How many men did a con¬ 
tractor engage for 12 days» oi 7 j his., to excavate 575 cub. yds., if he, 
found it necessary to engage 4 additional men duung the last 4 days, 
in order to complete the woik in 12 days ? 

52 . The ready-mono\ puce of a dieus at s\ tradesman’s, wfyo 
allows mercantile discount in the 01 dinary way for ready money, is 
tfy.85. 8a. and the credit puce is fis 90. What ought the ciedit price 
to be, in otdyr that, while chaigtng the same leady-money puce, he 
may allow frtvice the 1 ate of discount ^ 

53 . f sell a horse for A’s 306, and lose 15 per cent, on what I 
gave for him, whereas I ought to have gained 25 per cent. ; how 
much did I sell him under the price I had fixed on ? 

54 . A baker fixes the price of a quartern loaf, when the cost of 
con verting, wheat into bread is 5 per cent, on the cost of the wheat, 
with a view to gaining 20 per cent, on the cost of his bread. Shew 
that if wheat falls 16 per cent and the cost of converting it into 
bread rises 20 per cent., he ought to sell seven loaves for the price at 
which he before sold six ; and that if he dot's not alter his prices 
he will gain on his outlay 40 per cent, instead of 20 per cent. 

55 . A bar of metal, one square inch in section, can^ just sus* 
pend a weight of one ton ; also a cubic inch of the metal weighs 4 o*. 
Find the length of the longest wire of uniform section into which a 
cubic foot of the metal can be drawn, so as not to break when sus¬ 
pended at one end. 

5 & A, B and C enter into partnership ; A and 3 place their 
capital in the haftds of C, who is to have the .sole management, but 
who does jlpt invest any money in the business. It is an see d tha t 
when the nerc annual vftlue of the profits are notie^s than 5 P® r ceijt, 

36 
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on the capital, A and B shall have 4 pei cent, on iheit money, and 
of the rest C shall receive One-half, and the other half shall be 
divided between A and B in proportion to their investments. If A 
embark.in the concern half as much again as /?, and C receive /fa.2500, 
when the profits are 5 per cent., find the amount invested by A and 
B f and the share of eacti partner when the net profits are /fa.35000. 

57 . If 40 men, working 24 days of 8 hrs. can build a wall 
54-ft. high, 3’4 feet thick and 36 yds. long, how many days of 10 hrs. 
will 480 boys require, to raise a wall 3! times the sue? It being 
known that whilst 12 boys can build a cubic yard, 5 men can build 
2* 

\ of — of a pillar 12 feet high, with a square base whose breadth 
is 14 feet. 

68. A and B who are at the opposite extremities of the 
diameter of a circular area 135 miles in circumference, start to go round 
it at the same time in the same direction, A at the late of 11 miles m 
2 hours and B at the rate of 17 miles in 3 hours. I low many rounds 
will each take before the one will overtake the other, and how long 
will the diase continue ? 

f 59 / In a mixture of wine and water, the ratio of the wine to 
the water is 2 . 3. A gallon more wine being poured into the mix¬ 
ture, there is now as much wine as water ; of how many gallons did 
the original mixture consist ? ‘ * ' 

60 . On the Eastern Counties Railway an ordinary train takes 
50 minutes from Ely to Cambridge, an express train a quarter of an 
hours less. Supposing an express to leave London at 10-57 A. M. and 
arrive in Cambridge just as an ordinary train is leaving which arrives in 
London at 4-20 P. m., find the times respectively taken by these trains. 

6 L#In a theatre the number of seats in the stalls is $ of the 
number of seats in the boxes, and are together twice as numerous 
as the seats in the pit. The number in the pit=4 tunes the nuinbei 
of seats in the gallery ; and taken together afford as many places 
as the boxes. The number in the gallery is loo, find how many 
persons the house will accommodate, and state the number of seats 
in each portion. 

63 A y B and C are sent to empty a cistern by means of two 
pumps of the same bore. A and B go to work first, making 37 and 
40 strokes respectively per minute ; but after 5 minutes they make 
each 5 strokes less a minute; and after io minutes more A gives 
way to C, who works at the rate of 30 strokes per minute. Tin 
cistern is emptied in 22 minutes altogether, and the men are paid 
1 2s. yd. for their labour. What should each receive ? 

63 . A* ship having a crew of 26 persons carries provisions for 
a 1 days ; after having been at sea for 11 days they pick up a party 
from a wreck, and it is then found that the provisions will be exhaust¬ 
ed in 5 days ; how nmny persons were taken from the wreck ? 
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64 . In a company paying 10 per cent, on all its capital, a 

person buys a j£ioo share at 92 premium ; and afterwards he takes 

up a new share allotted to him at par ; and he finds that he makes 

6 per cent, on his money ; what was the amount of the new share ? 

• 

65 . J sells Z ahorse ; Z gives l'a bill t at 3 months for A^ss. 
At the expiration of 1 month ] gets the bill discounted at 6 per 
cent., what ready money should he rereivc ? 

66 . How many pipes each ft. in length will be required for 
draining a square field containing 11 ac 4 po. with parallel drains ; 
5l yds. being the distance between each two drains and also the 
distance between the extreme drains and the fences ? 

67 . What is the distance between the hour and the* minute- 
hands of a watch at 17 minutes past 4 ? 

68. VA bath is supplied with water from two pipes, one of which 
can till it in 12 jr minutes, the other in 15 minutes ; there is also a 
discharging pipe which would empty it, when filled, in 10 minutes. 
The first pipe is open alone foi 4 minutes and then the fiist and 
second open together for one minute ; if now the third pipe be 
opened as well, how long will it take to fill the hath ? 

69 . A certain reef of quarts when crushed fields *0011 per^ 

cent, of gold. If the working expenses amount to 62*5 per cent, 
of the gross receipts, and the profit on each joo tpns crushed amounts 
to j£52. 10s. ; find the number of grains in sovereigns. * 

70 Two watches A and B whose rates are uniform, at noon 
yesterday indicated 11-55'and 12-2' icspectively. A indicated the 
correct time at 9 p. m. yesterday, and B a» 6 a. m. this morning. 
When did A and B last agree, and wdiat time did they then indicate ? 
When will they agree next ? 

71 . A merchant sells 49 quarters of wheat at a profit*of 7 per 
cent., and a certain number of quarters at a profit of 11 percent. 
The pried of a quarter of wheat being ^3. 12J. 6cf, he would have 
lost £2. jos. yd. if he had sold the whole at a profit of 9 per cent. 
Find the total number of quaiters of wheat sold bv him. 

72 . A cistern the cubic contents of wtych are 360 cubic feet, 
has two pipes which can empty it in 3 and 4 hours respectively. 

It has also a third pipe with an orifice of 1 sq. ft. through whicH 
water flows into the cistern at the rate of 1 yard per minute. Jf 
all the three pipes be opened together when the cistern is full, in 
what time will it be emptied ? 

73 \/A and B start at the same time on a journey. A walks 
at the rate of 4 miles an hour and B of 3 mHes an hour. When \ 
A has gone half way, B gets a ride, and goes at twvce the rate of 
A , until he has ridden a distance equal to * of the whole journey 
beyond tfie spot*at which he passes A. B th^n walks the remainder 
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of the journey, A having walked it all. Will A or B arrive first ? 
And what fraction of the whole journey will the other still have 
to travel ? 

74 / A and B exchange goods ; A gives 13 cut. of hops, the 
retail price of which ss 5,61., but m barter he rates them at £5 B 
gives 10 barrel* of beer, the retail price of which is 1 v. a gallon, but 
the value of which he raises in proportion to the increased price of 
the hops. How much must B gi\e in money ? 

76 . If gold be at a premium of 20 per cent., and a person 
buy goods marked 135 dollars, and offers gold to the amount of 
135 dollars, what change ought he to receive in notes, 5 per cent 
being abated for ready payment ? 

76 . A grocer buys twice as much black tea as green, giving 2 s. 
a pound more for the green than the* black ; he retails it when mixed 
at 5 s. a pound, and makes 25 pei cent, on 1 ns outlay. What did he 
give for each sort of tea ? 

77 . Ash saplings after fi\e years’ glowth are worth is. 3<A, 
and increase m value is 3^. each veai aftei wauls. Each is allowed 
40sq. yd. of ground, and they are cut after 20 years’ growth ; what 
^vill thenibe the value of an acre ? 

7 B 3 r A man and a hoy arc to work on alternate days at a piece 
fa work, which would have occupied the boy alone 13 days. If the boy 
take the first day, the work will be finished half a day later than if 
the man oommences. Kind how long they would take to do it woik- 
ing togemer. 

79 TA man has three vessels, /*, (J t A’, holding 1, 2, 4 gallons 
respectively ; P is empty, Q is full of water, A’ is full of wine. He 
fills P from Q, replenishes Q from R, and empties P into R. When 
he has performed this operation twice, what will be the proportion of 
the wine in Q, to the water in R ? 

83 . Two boats start to row a race at 3 o’clock. The race is 
over at 6% minutes past 3, the losing boat being 40 yards behind at 
the finish. At 4 minutes past 3 this boat being 700 yards from the 
winning post. Find t^ie speed of each boat m miles per hour. 

, . 81 . An up-train 88 yds. long, travelling at the rate of 35 
miles an hour, meets a down train 88 yds. long, at 10 o’clock and 
passes it in 6 seconds. At 15 m. 3 sec, past 10 the up-train meets 
a second down-train, 132 yds. long, and passes it also in 6 seconds 
At what tliAk will the second train run into the first ? 

82 . w tree grows each year one inch less than it did the 
previous year, and 'it grew a yard, during its first year ; the value 
of the tree art any time is equal to the number of pence in the cube 
of the number of yards in its height : find what the ttee is worth 
when it has done grogging. 
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83 . Nk train, going at the rate of 60 miles an hour overtakes 
another tram, 160 yds. long, going 45 miles an hour m the same 
direction on a parallel line, and passes it in half a minute. In what 
time would the first train pass anothei, of its own length, going in 
the opposite direction at the rate of 30 miles aij hour ? 

84 * The apparent intensity of a light vanes inversely as the. 
square of its distance. Find the point (1) between two lamps 50 yards v 
apart, (li) in a straight line beyond one of them, at which one appears 
twice as bright as the other 


85 . If three concentric rings be drawn in one plane and the 
diameter of the external ring be 139 feet, find the radii of the others 
to three places of decimals so that the whole, at ea may be divided 
into three parts by the rings in the ratio 4, 5, 11 ' [The area of a circle 
= 3'14159/(radius) J .] 

80 . vFour coins of equal weight are made of gold and silver 
m the ratio 1 : 2, 2 : 3, 3 4, 4 : 5 respectively. They are melted to¬ 

gether and recast. In what tatio will the gold and sil\ er be in the 
new coins ? 

87 . %#r'rom a cask of wine * is drawn off and the cask is tilled 

up with water ; £ of the mixture is then drawn off and the ca*k is 
again filled with water ; after this process has been repeated 4 times 
altogether,^ what fraction of the original quantity.of wine will be left 
in the casjf ? . * 

88 . *Two passengers aie chaigcd for excess of luggage Re A* 
12 a. 8f>. and A’j.4. 3 a. 4 f> respectively. Had the luggage all belonged 
to one person he would have been charged Rs. 9. 8 a. for excess. 
How mutj/is allowed free, the charge for excess being 4/*. per seer ? 


89 . A person shooting at a target at a distance of 500 yards, 
hears the bullet strike the target 4 seconds after he fifed. A 
spectator equally distant from the target and the shooting point, 
hears the shot strike 2} seconds after he heard the report of the 
gun. Fiijd the velocity of sound. 

90 . i/a merchant buys China tea at 3 s. Off per lb. To im¬ 
prove the flavour, he adds 2 oz. of Assam to ev^ry lb. of China tea, 
and finds that the mixture costs him 4 J * a How much per lb. did 
he give for Assam ? 


91 . ylf a certain number of workmen can do a piece of work 
m 25 days, in what time will r§ of that number of men do a piece 
of work twice as great, supposing that 2 of the first set can do as 
much work in an hour as 3 of the second set can in 1 £ hours, and 
that the second set work half as long a day as the first set ? 

92 . A train’running at the rate of 40 miles an hour meet$ 
a person walking* along the line in the opposite direction at the 
rate of 4 miles an hour, and passes him m $$ seconds. Una the 
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length or the train. Had the person been going in the!’ same direc¬ 
tion as tMS train, in what time would it have passed him ? 

93 .; Rs. 180 is to be divided among 60 men, women and child¬ 
ren. The sums of the men’s shares, women’s shares and children’s 
shares are in the proportion of 5 • 4 : 3, but their individual shares 
are as 3 : 2 : 1 respectively. Find the number of men, of women, 
and of children. 

90 c A spirit merchant buys two sorts of spirit in equal quanti 
ties, one at is. per gallon more than the other ; he mixes them and 
sells the mixture at 16 s. 6 d. per gallon, gaining 10 per cent, on his 
outlay. What was the price paid per gallon by the merchant ? 

95 .W A man spends R.s 1200 in buying horses and cows, at the 
respective rates of /\*v.54 and tff.48 each. He sells them at a 
uniform rate of ^f.51 each, and gains 2 pci rent. How many horses 
did he bj»y ? 

90 .* A crew, who can low at 4 miles an hour in still water, 
rows down a certain distant e and up again m 1 hour 36 min. Find 
the distance in miles, if the velocity of the current be i£ miles. 

97 > Two trains, running on parallel rails in opposite direc¬ 
tions at 40 and 30 miles per hour respectively, aie observed to pass 
one another in 6 seconds. When they are running m the same 
direction, a man ip the faster tram finds that the passes the slowei 
train in 24 seconds. What is the length of each train ? 

98 r On a piece of work 3 men and 5 boys are employed, who 
do half of it in 6 days. After this one more man and one more bo\ 
are put on, and 4 more is done in 3 days. How many more men 
must be put on that the whole may be completed in 1 day more ? 

99 . A man has ^1583. 17.V. 11 d. in the 3 per cent, stock and 
^982. r2J. 6 d. in the 3 \ per cent, stock; he transfers a certain sum 
from the former to the latter when the stocks are at 91 and 98 respec 
tively and thus makes the income derived from each the s&me. How 
much has he finally in the 3 per cent, stock ? 

100 A person has a certain sum to invest : he di.vides it 
equally between the 3^ per cents, at 84 and the 4 per cents, at 88 and 
finds that the latter stock gives him an annual income of 7s. 6 d. 
more than the former ; what is the sum ? 

;)• 101 . Two docks begin striking the hour of noon together on 

a certain day, the interval between every two strokes being 1" and 
2" respectively. They gain 1" and 2" respectively in every 24 hours. 
Shew after what length of time they will end striking the houi 
of noon together, both shewing the correct time at the fall of the 
last strokeJ^ 

*) 102 . The height *of a room is \ of the sury of its length and 

breadth, and the cost of papering its walls at 6/. 'per square foot is 
Rs.31. 4 a. Find itsjieight 
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103 . ^ A mixture consists of milk and water mixed in the ratio 
of 8 : i ; 5 seers of water were then '.added, and it was found that 
the quantity of water is of the quantity of milk. Find the 
quantity qf milk m the mixture. 

104 . “ In a certain meadow there is a croq of 525 stone of grass, 
which grows uniformly. If 11 oxen turned in would consume all the 
grass in 48 days, but 6 oxen would require 98 days, what weight of 
grass would each ox eat in a day 5 

105 . our apples .arc worth as much as ri plantains, 8 mangoes < 

as much as 5 apples, 2 oranges as much as 7 plantains, and 
9 plantains sell for a 2-anna piece. I wish to buy an equal number^ 
of each of the four fruits, and to spend an exact number of 2-anna 
pieces ; find; the least sum I require. * 

106 . Three boys begin to fill a cistern . one of them brings ai 
pint at the end of every 3 minutes, another a quart every 5 minutes, 
and the third a gallon every 7 minutes. If the cistern holds 
53 gallons, in what time will it be filled ? 

107 . / Two trains on the same railway aie running past each 
other m opposite directions, one at 40 and the other at 30 miles per 
hour. Each has an engine and tender ; the first has 12 carriages, 
and the second 17. If the length of an engine and tender be 40 ft. , 
and the length of a carriage 32 ft., and the coupling spaces be each 
5 ft., how much time will elapse from the moment that the engines 
meet till tjje last carriages of each train have passed each other ? 

108 . An empty cistern had two supplying pipes A and i?, 
and two taps C and D A would fill the < istern in 42* min. and 
B in 46 min. ; and D can carrv off per minute half as much again 
as C. After A and B, running together, have supplied a certain 
quantity, C is allowed to run with them, and takes n l min. to empty 
the cistern; but had D been turned on along with C ', the two would 
have taken only 5$ min. to empty it. In what time would the 
cistern "have been emptied if D had been turned on instead of C? 
And how much of the cistern was filled when C was set upon ? 

109 . A tradesman imported a quantity of foreign goods for 
which he had to pay a duty of 15 per cent., but the demand for 
them having gone off he is obliged to sell at a loss of per cent.; 
a month earlier he could have sold them for fis.1242 more, and theta 
would have cleared 2^ per cent, on the transaction ; what price did 
he pay for the goods ? 

110 . The paper duty was iW- a lb. ; the weight of a news¬ 
paper i tb. ; the paper manufacturer made 20 per cent, profit on 
his outlay, and the proprietor of the newspaper 10 per cent, on his 
sale. What reduction should be made in the price of the newspaper, 
now tha^ the duty on paper is abolished, allowing to each trades-^ 
man the same rate of profit ? 
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ill* In buying rice on three occasions I found the prices per 
bag were as i : 2 : 3 respectively. The price of 30 bags, 10 bought 
on each dpy, was fis. 480. Find^ the price per bag on each day. 

112 , A field of 7 acres is sown with wheat, barley, and maize, 
the areas of the crops being respectively as el * 3 t • 4+. If the values 
of an acre of each be alfeo respectively in the same ratios, and an acre 
of wheat bp worth £7, what is the worth of all the crops in the field? 

113 . Va clock and a watch together cost /fo.24. If the value of 
the watch were to rise 30 per cent, and that of the clock 40 per cent., 
both woulAtogether cost fcs. 32. What is the price of each ? 

. 114 .VA person went to a tavern with a certain sum of money ; 

Anere he borrowed as much as he had about him and spent 1 a. out of 
the wholh ; with the remainder he went to a second tavern where he 
borrowed as much as he had left and also spent la., and he then 
went to a third tavern borrowing and spending as before, after which 
he had naming left. How much had he at first ? 

115 . An oz. of gold is worth £3. i8r., and an 07. of silver is 
worth 7 s. ; and a mass of gold and silver weighing 170 oz. is worth 
,£166. What is the worth of another mass, in which the numbers 
respectively of gold and silver in the first mass arc interchanged ? 

lie; A cord 95 ft. long, when fully stretched, reaches from the 
top of a pole 57 ft. high, standing vertically, to a point in the ground. 
A shorter pole is placed vertically between the foot of the longer 
pole and this point at a distance of 48 ft. from the point, and it is 
found that the cord just leaches its top. Find the height of the 
longer pole over the shorter pole, it being given that the length of 
* he cord between them is yv, of the length of the entire cord. 

1179 * A person bought 4 railway tickets to go 60 miles. Two 
were for the 1st class, one for the 2nd, and the fourth a half first 
class ticket for a child. The cost of a second class ticket was $ of 
that of a finst class, and the whole sum was ^5.15. 13a. 4^. Find 
the price^ag each ticket, and the rate per mile for the 1st class. 

11& i 4 and B set out from the same place in the same direction. 
A travels uniformly 18 miles per day, and after 9 days turns and 
goes back as far as B has travelled during those 9 days : he then turns 
again, and pursuing his* journey overtakes B at the end of 23^ days 
after the time they first set out. Find the rate of B in miles per day. 

. 118 . A person bought goods on the continent; the cost of 
freight and insurance was 15 per cent., and that of duty 10 per cent, 
on the original outlay; he was obliged to sell them at a loss of 
15.per cent.; but if hejbad made Jts .80 more of them he would have 
gained 1 par cent What was the original outlay ? 

120 . fit i* agreed that the rent of a farm shall consist of a fixed 
sum together with the value of a certain number of mounds of wheat; 
when wheat is i?*,3. 8a. ^per maund, the rent is /?$.'$ 12. 8a., when 
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wheat is /fa. 3, .12 a. per maund, the rent is /fa.325 ; what will the 
rent be why? wheat is /fa.5 a maund ? . 

131 . VRiding a journey of 27 miles into town, I meet the eoach 
which left town at the same moment that I started from, home 
(7 o’clock), at the r8th milestone from town. Supposing that it 
travels 10 miles an hour, determine the hour*vhen we meet, and the 
time when, (proceeding at the same rale as before) I shall reach 
Calcutta. ^ 

122 . A, B and C are paitneis ; A recedes ^ profits, and B 
twice as much as C ; find the capita] of C, A\ income being dimi¬ 
nished /fa.400 by a fall of 7 per cent in the rate of profit. 

123 . A person increased his capital annually by one-thy-d part, 
and at the end of 4 years, one year’s interest thereon at 4& per cent, 
amounted Ub /fa.2700. What capital did he start with ? 

124 . ^Divide /fa 2025 among A , /?, C, Z?, Zi, so that A’s share : 
B s share :: 1 : 2 ; C\ share . B 9 s share 5:4; Z?’s share : C’s 
share :: 6 jr 5 ; and is’s share : H s share :: 4 13. 

125 m The length of a room is 20 ft ; the cost of carpeting the 
floor at os. 6 d. per sq. yd. is j£ii. tu. 1 \d. ; and the cost of paper¬ 
ing the walls (inside) at lod. per sq. foot is ^36 ; the area of the 
walls (outside) the 100m is 1056 sq. ft. ; find the thickness of the walls. 

, 126 . To what uniform depth must a piec^ of ground 414 yds. 

long, 37 yds. wide be excavated, that the earth 'taken out may fo?m 
an embankment of 25530 cub. yds., supposing the earth to be in- 
rreased otp-ninth in volume b> removal ? 

127 . A train which travels .at the uniform rate of 30*8 ft. a 
second leaves Madras at 7 a m. ; at what distance fiom Madras 
will it meet a train which leaves Arconum for Madras at 7-20 A. M. 
and travels one-third faster than it does, the distance from. Madras 
to ArmrfUm being 42 miles ? 

128 . * When the income-tax was 7 d. in the pound, a person 

had to pay ^63 more than when it was 4 d. in the pound, although bjs 
income had diminished in the interim by ^225. What was his 
income y first ? t 

15 » It costs /fa.90 to mat the floor of a room whose dimen¬ 
sions are as 6 : 5 at I2«. per sq. foot; and it takes Rs. 155 more to 
paper its walls outside at 10 a. per $q. foot. _ If the height of the 
room be 8 ft., and there are four doorways in it, the area of each 
of which is 4 sq. ft., find the thickness of the wall. 

13 <t/The price of a mixture of two metals, weighing 14 oz. 
is Zfa.34. If the proportions of the two metals in the mixture be 
interchanged, its price is Rs. 36. Supposing the difference between 
the price&of 1 o/. of each metal to be Re.i f find the price per ewt. 
■of each of the iftetals. 
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M 131 . If a publisher, in selling a book for cash, rates it at 
per cent, below publishing price, and then charges for 13 copies as 
12, how long credit could he allow, so that, on the principle of true 
discount at 4 per cent, per annum, the sum to be received for a book 
should 6e just 29 per cent, below publishing price ? 

133 . A boatman rowing against the tide passes a body float¬ 
ing with the tide, and in 9 minutes aftei wards is a mile distant from 
it ; m 35 minutes more he rows 2* miles, and then returns. At what 
rate per hour does he return, supposing the tide to flow uniformly in 
one direction ? 

133 . A dealer buys 18 cwt 3 qrs. at u. 3c/. per ft>., which, to- 
obtain a fair profit, he should retail at 8y per cent, above cost price. 
,But, while he professes to sell at the rate of 3 lbs. for 3s. iod, he 
serves his customers, to his own advantage, with a false balance, m 
which 10 lbs. weighs ioj lbs, and at the same time he uses a false lb. 
of 6860 grains. How much does he make beyond the fair profit ? 

13 L/bivide 33 cwt. 2 qrs. 23 lbs. into three such parts that 
6 timesme first, 9 times the second, and 10 times the third may be 
eqUal amounts. 

£ XS&r The interval between the firing of two guns, at a railway 
jjfation was 6 minutes, and a passenger in a train, approaching the 
station at a uniform rate, heard the second report 5 mm. 51 sec. after 
hearing the first. N®w, suppose that the sound of the train’s approach 
to have become audible at the station when the train was 2 miles off, 
how soon after that did the tram pass the station,—sound travelling 
1125 feet per second ? 

‘ 136 V* A boatman rows 5 miles with the tide in the time he 
would take to row 3 miles against it ; but if the hourly velocity of 
the current were £- a mile more, he would move twice as rapidly with 
the tide as against it. What is his power of rowing in still water ? 

137 . The only three creditors of an insolvent, whose assets 
amounting to £100 can only pay $d. in the £, agree among them¬ 
selves to take dividends in the proportion of the number of £. s. 
and d., respectively contained in the amounts due to them# The 
dividends thus taken /ire in the proportion of 12 : 7 : 6. What are 
the amounts of their debts ? 

' 138 . The sum of ^2100 is due in 4 years, but it is paid by 

nstalments as follows :— £275 at the end of 2 years, £460 at the 
end of the 3rd year, £500 at the end of the 4th year, and £600 at 
the end of the 5th year. What amount should be paid at the end 
of the 6tlyyear, in order to clear off the balance, simple interest 
being redeemed at 5 per cent, per annum. 

' 139 . A metal is composed of 11 parts gold.and 1 copper, 

another of 5 parts gold and 8 silver, and a third of 12 parts silver and 
I copper. These are igixed together in the ratios of *8 : 9 : . io, and 



PROBLEMS. 57 1 

the compound weighs i cwt. 5 lbs ; how murhgold, silver and copper 
respectivelyare contained in the mixtuic ? 

140 . NA. barrack has to be built to hold 50 beds which are lo be 
arranged in single file, with their lengths parallel to the shorter side 
of the room, each bed being 6 ft 2 in. lo*g and 3 ft. 1 in. broad. 
A space of 2 ft. 3 in. is to be left between each bed, and a passage 
3 ft. 6 in. wide is left on all sides between the walls and the bed. 
Given that each individual requires 1000 cub. ft. of air per night, 
and that each bed with its occupant takes up 50 cub. ft. of space, 
required tj^f 1 dimensions of the room. 

141 . Two carnages aie in motion in parallel lines and in the 

same direction along a straight road, the distance between their 
fore-wheels is 600 yds. The circumference of the fore-wheels ares 
to each other as 7 6, that of the first being 3 )ds 1 ft.; the fore-' 

wheels of the first and second carnages turn round respectively 
14 and 15 times every minute find (1) when they were alongside of 
each ottey^*; (11) when they were 100 yds. apart. 

142 . The area of a rectangular space is an acre, and its length 

and breadth are in the ratio of 5 2 ; around this space on the < 

inside is a path whose bieaclth at any point is & of the distance 
to the opposite path ; find how many bricks will pave the path, 
allowing bricks for a square yaid. 

143 . A wdne merchant buys 3 kinds of wnfe and mixes thetQ in 
this pjoportion : 1 pipe of the fiist kind, the price of which is A’j.Boo 
a pipe, 3 pipes of the second, the price of which is 7 ts.<jao a pipe* t 
2 of the 3rd kind. He keep* this mixture for 12 months and then 
sells it at fts. 1045 a pipe, dealing 10 per cent., aftei allowing 4 per 
cent, for interest of capital What was the original price of the third 
kind of wine ? 

144 . The Governors of Queen Anne’s Bounty advance ^845 

on mortgage of a living on the following conditions the principal to 
be repafd in 30 years by equal annual instalments and interest at the 
rate of 3y per cent, to be charged on the part unpaid. If the sum 
due is any particular year be ^43 i8j. h° w man y previous 

annual payrafbnts have been made. # 

145 . W 9 oxen are kept for the same money as 7 horses {foi 
any given tune), and a team of oxen are one-fifth as long again sn 
ploughing 97 acres as the same number of horses aie in ploughing 
90 acres and a field costs as much whether ploughed by oxen or by 
horses, vis., j£ 7• 5J. 6 d. ; the same men being required in both cases, 
and paid by the time, what is due to them ? 

146 . /a shed rests upon two walls, one 10 ft., the other 87ft 
high, and covers a space of ground 8*4 ft- ,n breadth by 15 ft* 10 
length. • Find the price of roofing it at Rs.q. a square yard. 

147 . A bill of /6r due 4 months hence would with interest 



572 


\RITHMET 1 C. 


amount to £63. os. 8/tf. at the end of the year, find its present value 
at the same rate of interest. If at a shop where a yea>’s credit is 
allowed, I by paying ready money obtain 13 articles to the dozen, 
at what rate per cent, is the discount allowed ? 

148 . A with a capital of Rj >.00000 began business on the 1st 
day of January, and wishing to extend his trade, he took in B as 
partner, with a capital of ^j.50000 on the 15th March following; 
and on the 27th May they admitted Cas a third partner, who brought 
Rs.y oooo into the concern. On taking stock at the end of the year, 
they find thfc piofits of the firm to be ^'.24850 : how must this sum 
be divi8bd((amongst the pai tners ? 

149 P*From a place A , a messenger goes to a place B , distant 
21 milcs*fiom A , and immediately returns, going at the rate of 4 
Jniles an houi ; and simultaneously with the messenger’s departure 
nrom A y another messenger starts from B at the rate of 3 miles an 
hour, goes to A , and immediately returns • find the distance between 
the two points at which they cross each otliei. 

150 . A company is formed in which the liability of each 
partner is limited to the amount of his shares. There are 500 shares 
■of /io each ; aftet 3 calls have been made of £2 on a share, it 
is found that the concern is a failuie, and its affairs are wound up. 
At this period its assets amount to £10217. os. o'}//, and its liabilities 
10^15763. 17J. 6</, How much will the company be able to pay in 

the* pounds after all the remaining calls are paid up ? 

151 # If 36 oxen in four weeks eat up the grass on a field of 
12 acres and what grows upon it during the time ; and 21 oxen cat 
up the same in 9 weeks : how many oxen will it maintain for 18 weeks, 
supposing the grass to grow uniformly during the time ? 

152 . The premium of gold at Paris is 7 ] per mille, which, at 
the English mint price of £3. 17s. \o\rt. pel oz. for standard gold, 
gives exchange 25*35! ; and the exchange at Paris on London, at 
short, beinc^25*33|, it follows that gold is about 0*09 per cent, dearer 
in Paris xhmi in London. 

15 3^Incomes below £ 150 a year being subject to 5 d. in the 
pound income-tax, and*incomes above £i$oto7d. in the pound; 
find what income above £1 50 a man must have, that he may be just 
7\(f. a year poorer than a man who has £149 joj. a year. 

• 154 . A has ^90,000 stock in the 3 per cent. South Sea 
Annuities, and is offered by Government the choice of being paid 
•off at par at the end of the year, or of receiving /no of a new 
percent, stock for each* £100. He chooses the former alternative ; 
( and, on being paid off, is able to invest his money in the 3 per cent, 
consols at 92., Find the amount of his stock in consols and the 
excess of his income above what it would have been if he ha^ agreed 
to the proposed conversing 
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155 . If 28. men can excavate 750 cub. yds. in 4 days working • 

6 | hrs. a day ; what uniform length .of day will 24 men require, to 
excavate 615 cub. yds. in 3! days, supposing that any 5 of the latter 
party can do as much in 4 hours us any 6 of the former can do in 
3j hours, and that 2 men will be withdrawn from the latter parly 
after 2* days’ work ? ** 

156 . ^Eight billiard balls revohe with equal \elodties in eight 
concentric circular grooves. They start from a position in which they 
are all in the same radius of the outermost circle. The innermost 
ball occupies 5 see. in traversing its groove once. After what time will 
they all be again in the position in which they started, the radius of * 
the circular grooves being propoitional to the nos 1. 3, 5, 7, 9, n, 13, 
15. When first will the 1st, 3rd, 5th, 7th, be in the same position in 
which they started ? 

157 V A vessel is full and contains 36 gallons of water. Two 
pipes are opened, through one of which the water runs off continuous¬ 
ly at the rate of 100 gallons pei hour, whilst the vessel is irregularly^ 
supplied by the other w’hich is fiist open for 2 nun., when the water , 
flows in at the rate of 36 gallons per houi, and then closed for 3 min. 
and so on. Find when the vessel will be emptied to parts of 
a second. • 

158 . ^ packet sails from Dover to Calais, and starts at the 

rate of 1*5 miles in r6 of an hour ; but, after sailing (*i8 —’ 27 ) hours 
at this rate, the wind drops, and, for the next* ('35-*-*2') hours *tlie 

makes only ‘5 of the way she did ; however, the wind agaiif 
freshening, her rate of sailing pei hour is m c onscquence increased 
by '57142s of the difference between hei former ones ; supposing 
her rate thence forward to continue uniform, and the distance be¬ 
tween the two ports to be 220357*4-^ miles, find what tunc was 
occupied in, the passage. 

159 . yA and B start at the same time walking to and fro a 
course df 1 mile ; A walks a mile in 13 minutes, B in 18 minutes ; 
find the series of points where A crosses B and the series of points 
wher^ A overtakes 2 ?, distinguishing those whi.re A is w r alking to¬ 
wards th^Starting point from those where he is walking from it. 

160 . If a man can beat a boy | of a mile in a race of 4 miles, y 
how much start must the boy have in order to reach the tenth mile¬ 
stone at the same time as the man ? And supposing the man’s rate 
is 5 miles an hour, how long would it take the boy to go 8& miles? 

181 A baker’s outlay for flour is 70 per cent, of his gross 
receipts, and other trade expenses arc 20 per cent. The price of flour 
falls 50 per cent, and the other trade expenses are thereby reduced 
25 per cent. What reduction should he make in the price of a five.anna 1 
loaf allowing him still to realise the same amount of profit from it ? 

168 * If f * am allowed per cent, discount on an amount 
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• charged to me for goods and give my acceptance at 5 months for 
the net sum ; and if by selling the goods forthwith for a bill of ,£162. 
12 s. 2d., payable in 7 months, my present gam is ii£ per cent. ; 
what is the amount originally charged to me, interest being reckoned 
.at 5 pec cent, per annum ? 

163 .S^hiee persons invest sums of money in a business in 
the ratio of 3 : 2 : 1, but agree to divide the profits in the ratio 
•of 4 : 2 : 1 ; the profits of the concern are 10 per cent, on the whole 
money invested ; what interest will each partner make of his 
money l 

f 101 . Two hands (as in a clock-face * revolve round a common 
.•centre 20 and 30 times respectively in 24 hours, starting together 
fJrom a given position m the same direction. How often during 24 
' / hours will they be ill a similar condition aftei complete revolutions ? 
Also afler^vhat times will they be 'jths of a revolution apart ? 

165 . A and B have invested Rs. 1500 and ^J.2450 respectively 
in the same business for a year ; it is expected that the rate 
•of profit will be doubled the following year, and A calculates 
that if he doubles his capital the profits of the business for the 
two years will amount to Rs. 1039. 8 a. ; what does he expect as his 
share of ? . 

166 * Two circular gold plates, each an inch thick, the diame¬ 
ters of which are 6 in. and 8 m. respectively aic melted and formed 
intp a single circuiar plate, also an inch thick ; find its diameter. 
JHaving given that the area of a circle equals V x (radius) 2 . 

167 V A boy runs away from home towards Dover at 8 A. M., 
taking the longer of two roads (one of which is 25, the other 28 
miles) and walking 3] miles per hour. At 10 a. m., he is missed, 
^ and immediately his father pursues on horseback, riding 8 miles 
per hour, but taking the wrong road. On reaching Dover he spends 
half an hour in baiting his horse and making enquiries, and then 
starts back by the other road ; find where he meets the truant. 
He takes him up behind, and the horse so laden goes &VV miles 
per hour ; At what o’clock will they reach home ? 

168 *A, B and C row from Cambridge to Ely, and* it is 

observed that the rate of the current is '6 of the difference between 
A’s and O s rates of rowing ; now supposing C 7 s rate of rowing per 

hour to be *96 of /?’s, '083 of A *s to be '638461 5 of 13 miles anil *0625 

of\ 5 ’s to be *0572916 of A' s, supposing also that B left Cambridge 6 
hour after A, and C '6 after Z?, find how far B and C were asunder, 
when A wa% 7 miles f from Ely, *00625 of the distance between 
r Cambridge apd Ely being *125 of a mile. 

M 169 . and B are bound to perform certain works in 3 and 
W 4 hours respectively. Compare their quantities of work and rates 
of working, (i) if upon ^changing works they could perfomt them in 
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2 and 6 hqprs. respectively, (ii) if supposing them to do the works in* 
■common tj*y could finish them in 4 hours. 

170 . Part of the journey from A to B is performed by coach 
which charges carriage in pioportion to bulk, and the rest by rail 
which charges according to weight ; a parcel of 15 lbs. and whose 
length, breadth and depth are 9m, 7 in. and 5 in. respectively cosT* 
1 or. 1 id., while another of 30 lbs. and whose dimensions are 10 in., 

8 m., and 6 in , costs 19J.; find the carriage of a parcel of 47 lbs., equal 
in bulk tojjbe sum of the other two. 

171 . A boat whose speed was 9,' miles an hour sailed from A 

to B a distance of 65 miles ; and a second boat, which left A 
2\ hours after the first, arrived at B 5 mm. before the first. Compare 
.the rates of sailing. - 

172 . person sets out to walk from A to B at the rate of 4 
miles an hour. After lie has walked iV, miles he is overtaken by the 
coach which started a quartet of an hour after him. At a distance of 
13 miles from A he meets the coach returning from B where it has 
stayed for half an hour. Kind the distance from A to B. 

173 . A landlord has an estate which after deducting 10 per 
cent, for repairs and rates In mgs him a net income of ^2250. If he 
were to sell the estate at 21 years’ purchase on the gross income and 1 
invest the money obtained in the 3 per rents, at 92, wiiat would be 
his income after deducting 10 d m the £ for income-tax ? 

174 . A purchases equal amounts of stock in tlie 3 and 5*per 
•cents. The half-yeaily interest on the latter is payable 3 months after 
that on the former. If A upon receiving the mteiest on the first stock, 
lend it to B for 3 months, on condition of being paid back a sum 
•equal to the interest on the second stock, at what rate per cent, per 
.annum, does A lend the money ? 


175 . The volume of a certain figure increases in*the same 
proportion as either one of its three axes increases, the other two 
remaining the same. Given that the weight of such a figure of tin 
whose axes are 8 in., 6111,3 m., is 3 * 8*4797 o/. ; find the weight of 1 
another such figure of lead whose axes are ft., 9 ,n *i 2 * n> , suppos¬ 
ing that tin and lead are respectively 7*299 and 11*352 times as heavy 
as water. * 


176 . A man invests Rs 5120 in a stock he sells out wl\fcn 
■the stock has risen 50 P® r and invests the proceeds in a stock 
(B). He sells out of (B) when its value has fallen 25 per cent./and^ 
invests successively in stocks (C), (Z?), (E), (/*)* He gains by (C),| 
{E) as he gained by (A), and loses by (/?), (E) as he lost by (£). 

Kind his ulpiffate gain. 

177 . r 

mixes 

«ounce of the rtiixture, and mixes 
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many times must he repeat this operation that the strength of the 
medicine may be the same as if he had put the fluid ounce originally 
in the ocemrfi supposing that the ocean contains io 1 * fluid ounces ? 

178 . cistern, holding 1200 gallons, is filled by 3 pipes A , B 
and C fn 24 minutes. The pipe A requires 30 mm. more than C to fill 
the cistern, and 10 gals? less mil through C per minute than through 
A and BJ. ogether. What time would each pipe take to fill the 
cistern huntself ? 

* 17 l W The shorter of two roads between A and B is 15 miles 
and goes over a hill the summit of which is 3 miles ftom B , and the 
longer is 36 miles on level ground. A thu*f runs away from A by 
the shorter road at the rate of 3 miles per hout up-hill and 4 miles 
per hopr down-hill. Three-fourths of an hour afterwards, a Constable, 
[whose speed up-hill is 4 miles per hour and down-hill 5 miles, starts 
in pursuit of the thief but takes the wrong load. The thief, an hour 
(after he turns into the longer road at B , sees the Constable 1 1 miles 
ahead of him, and at once turns back and retiaces his steps increas¬ 
ing his speed by 1-3- miles per hour on the level giound, his speed up 
and down the hill being the same as befoie. If the speed of the 
Constable^ie to the onginal speed of the thief as 4 13 on the level 
ground,jS|nd where the Constable will ovcitake the thief ? 

A contractor employs a fixed number of men to complete 

( l work. He may employ either of two kinds of workmen : the first 
it 26 j. 6 d. per wqpk each, the second at i8j. bd. per week each ; 
h6 work of one of the foimer is to that of one of the latter as 5 to 4. 
If he finishes it as quickly as possible. He spends £270 more than he 
would have done if he had finished it as cheaply as possible, but 
takes 4 weeks less time. What would it have cost if he had employed 
equal numbers of the two kinds of workmen ? 

181 . Ash saplings after 5 years’ growth are vrorth is. $d., and 
increase in value is. yl. each year afterwaids For their growth 
each requires twice as many sq. yds. as the number of years it is 
intended to grow before cutting. A plantation is ananged«so that 
each year the same number may be ready for cutting. Find the 
greatest annual income which can be obtained per acre allowing 
20 per cent/for expenses. r 

m 182 . ^Un a Railway line, telegraph posts are fixed at a distance 

f{ 80 yards from one another. A watchman from the 100th telegraph 
post, expecting a train, observes it at the 122nd post, and at the 
same time sees a lamb at the next post to where he is, proceeding 
towards the train at the rate of 3 miles an hour. He at once runs 
and overtakes the lamb at the 102nd post, and without loss of time 
driving the lamb off the line, returns to hi# place walking at half his 
former speedy Just as he reaches his place, the train comes up to 
the 102nd po^ What is the speed of the train ? , 

183 . .Jjme 2 P. M. .goods train from Madras, travelling at the 
rate of 1 ironies aft hour* meets with an accident in* the Way and 
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reaches Arconum (48 miles from Madras) £ of an hour late. The’ 
passenger tram from Erode, which ought to have left Arconum at 

5 P. M., is consequently delayed, and leaves Arconum for Madras 

6 minutes after the arrival of the 2 p. m. train, and meets the 6 p. m. 
mail train from Madras midway between Madras and Arconum. If 
the rates of the passenger and the mail trains be as 2 : 3 find where 
the mail tram will oveitake the 2 P. m. goods train, leaving- stoppages 
out of consideration. 

181 What is the least number of years for which interest must 
be reckoned on ^145- 7* &d at 4 per cent., so that the interest 
may be aiydftcact number of £s ? 

18 \JrOn .1 certain day mackerel were being sold at a cci tain 
price per dozen, on the next day as many fish could be bolight for 
is. as dozens for £\ the day before. The whole price of 20 fish, 
10 bought one day, and 10 the other, was 2 s. 2d. Find the price of 
a fish on epch day. 

186 .*' A is to give /> 3 marbles every time B wins the game, 
and to receive 4 every time B loses. They begin with 15, 18 respect* 
ivciy, and leave off with 5 Shew that this may have happened 
after 5, 12,. 1*9, &c. games. 

187 /' A and C can do a piece of woik in 20 days, B and J) 
can do the same in 25 days, A and D in 30 clays^. A woiks 15 days, 
B 10 days, C 8 days, D 15 days and E 2 clays and thus compete 
the work. If E is twice as good a workman as I)> find the time 
in which the 5 men togelhci can do another eight times as great 
as the formt^. 

188 travels from P to Q, and B from Q to P. The point 
where they meet is nearer Q than P by 160 yds. If A , after reach¬ 
ing Q , turns back and goes towards and B, after reaching P, turns 
back and goes towards Q. the point where they next meet would be 
640 yds. Jprom P. Find the distance from P to Q, and compare the 
rates of nation of A and B. 

189 :’ A works 7 days and takes rest for 3 days ; again works 

7 days, takes rest for 3 days, and so on. 1/ fie earns 3^ for every* 
working day, (1) what will he cam in 47 days? (ii) when will he 
earn £3. 3s. 3d. ? 

190 . A and B embark in a trade for 5 years ; B is to have 
nr of the net annual profits for the first half of the time, and half 
of them for the remainder. After 3^ years, the annual profits, by a 
lowering of the tariff, were increased in the proportion of 6 : 5 and 
at the same time, became liable to a reduction of yd. in the £ by 
the laying on of* the income-tax. At the termination of the partner¬ 
ship, B’s share of the total net profits amounted to A 1,9870 ; find the 
annual profits before the duties were reduced 
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191 . Wi have two godowns which I want to fill with cases of 
tea all of equal sue. Exclusive of passage room, the larger godown 
is 28 ft. 9 in. long, 17 ft. wide, and 9 ft. 9 in. high. The other is 
21 ft. 1 in. long, 9 ft. u in. wide, and 8 ft. 8 in. high. Now I want 
to have my cases made of the largest possible dimensions each 
way, so as not lose unnecessary space. What must be their length, 
breadth anjl depth ? And how many cases must I make ? 

m^A certain piece of work can be done by A and B in 
25 days. C and E can do the same in 35 days, and A and E 7 times 
as much in 350 days. They all work at it, and with the assistance 
of a fifth person /?, complete the work,— A working for 12 days, B 
13 days, C 15 days, D 5 days and E 14 days. If the energies of B 
and D pe in the ratio of 1 to 4, find in what time, A, B , C and D 
together can do another work, 9 times as great as the former. 

193 . M)ivide Rs.%10 among 5 persons, so that A may have j|th 
of what all the others have together ; B ^th of what the other four 
have (together ; C £th of what the other four have together ; D £rd 
of what tho other four have together ; and E the rest. 

19 it.** A and B set out at the same time from the foot of a hill 


to go to the summit. Four hours and 45 min. after starting, A meets 
C who is going down the hill at a point R ; but had A waited i an 
hour at P till B arrived there and then proceeded as before, he 
would have met C t 3 hours after leaving B, and reached the summit 
4 hrs. 15 ryn. after meeting C, and 2 hrs. 25 min. before B. If B 
is travelling 6 miles an hour, find the rates of A and C. 

196 . The men employed by a certain faimer work 12 hrs., the 
women 9 hrs. and the boys 8 hrs. each day : for labouring the 
same number of hours, each man receives a half more than each 
'woman, and each woman a third more than each boy: the entire 
sum paid to all the women each day is double of the sum paid to 
all the boys ; and for every 5 s. earned by all the women each day, 
12s. are earned by all the men. Find the number of e^ch class 
emripyed, the entire number being 59. 

^ 19 $. A tank, 50 yds. square at the top, has flights of qniform 
psteps on all sides leading to the bed which is 40 yds. square. If 
the breadth and the ddj?th of the steps be each one yard, find the 
yolume of water in the tank when two steps are completely visible 
on all sides. If the water be let out by means of a sluice the area 
of whose section is 10 sq. ft. and the velocity of water 2 miles an 
hour, find in what time the tank will be emptied. 


197 . Two sums of money which are in the ratio of 7 : 5 were 
borrowed on the same day at the respective rates of 4 and 5 per 
cent, per annum j if the latter were paid 6 months before the former, 
the difference in the amounts of both sums would be /fr.455. If the 
interest on the former sUm exceeded that on the latter by Jb.55, how 
Jkten^td the latter loanAkbntinue ? 

k W ** 
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198 person whose rates of walking up-hill, on level ground, 
and down-hill are in the ratios 2 :*3 : 4, walks a certain distance, 
the parts of which up-hill, level, and down-hill are as 3 : 4 : 5. If 
he is able to walk the whole distance in 49 hours, in what time would 
he have walked it, if the road had been (i) level throughout ; 
(ii) hall imWnll and half down hill. • 

199 . In the making of pins 3 men who file the points can keep 
at work exactly 5 men who put on the heads, no man in either of 
these two sets can do the work of the other set. Suppose one of thi 
first set to stay away for a week, by what fraction are the earnings of 
each of the .remaining men diminished, supposing them to work by 
the piece, afnd divide their earnings equally ? 

200Vi n a Railway train the total lengths of all the first-class 
carriages, all the ->e< ond-i lass carnages, and all the third-class 
carriages are the same ; the length of a fust-class carriage being 
12 ft., of a second class carnage 18 ft., and of a third-class carriage 
24 ft. Each first-class carnage contains the same number of first-class 
passengers, each second < lass c ari lage the same number of seconds 
class passengers, and each third-class carriage the same number of 
third-class passengers ; the number of passengeis in a first, second, 
and third class carnage being different. The total faies received 
from the first-class, second-class, and third-class passengers are the 
same. If A’j-5, Its. 3, and A’? 2 be the fares a 1st, 2nd, and 3rd 
class passenger respectively, find the 4 least amount of the total fares. 

201 . vessel is sent to the Arctic Ocean to catch whales, and 
the captain who is entitled to V* of the entire produce of oil receives 
j £735 at the end of a 4 years’ voyage. Supposing the oil to be worth 
60 guineas per ton (each whale on an average yielding 6 tons), and 
the crew to have been r, of the entire period on the look out, what was- 
the averaarnumber of days between the capture of each whale ? 

202 . if 56 Indian workmen, each earning 6 a. per day, can do 
the same piece of work m 25 days that takes 20 English workmen, 
each earning 3*. 6 d. per day, 15 days to complete : taking the value 
of tie shilling at 12 a. f determine which class of workmen it is more 
profitable to employ. If a piece of work done by Indian workmllS 
cost Rs. 3000, what would be the cost of the same work done by 
English workmen ? 

203. \yfhere j s a serpent’s hole at the bottom of a post and on 
the top ofthe post is peiched a peacock. The post is 9 cubits high. 
The peacock observing the serpent gliding to its hole when at a 
distance from it equal to 3 times the height of the post, flies down 
obliquely and seizes it when both have gone over an equal distance. 
At what distance from the serpent’s hole did they meet ? 

204^i An .ordinary train leaves one terminus at 6 A. m. and 
reaches the other terminus at 8 p. M., losing^ much time in stoppages 
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as it would take to travel 40 miles without stopping. An express train 
follows the ordinary 2 hours later and reaches the second terminus 
3 hours earlier, losing only half as much time in stoppages as the 
ordinary .train. If the distance between the termini be 240 miles, 
ffindfthe rates of the trains. 

#. Y The time which an express train takes to travel 480 miles 

lijrto the time taken by an ordinary tram as 11 • 20. The ordinary 
^ffain takes as much time in stoppages as it would take to travel 70 miles 
without stopping ; while the express train loses only of the time lost 
by the ordinary train m stoppages and it also travels 13 miles an hour 
quicker. Find the rate of each train. 



EXAMINATION PAPERS. 


CALCUTTA ENTRANCE *l*APERS. 


1885 . 


1 . Of what number is 2, 1 the tli part ? By what fraction must 


^-7* of j + 2 i + 1', ~ ^4 divided in older to give a quotient = £ ? 

2 . Simplify ^oLCo '°4 : ^) + ' 3 ^J 22 a ; „ nd evpL your 

J 2 X I *2 

result as a fraction of ”6. 

Reduce \ of i6r. 4 \d. to the decimal of £1. 95. 1 o\d. 

3 . What circulating decimal multiplied by ^7 will give 2 for a 

4 i 

product ? 

If’42857! of a barrel of beei be worth 72 of £2. 10 s. t what is the 
value of *625 of the rcmamdei r 

4 . Find the price of 10 lbs. 11 o/. i6dws. i6grs. of gold at 

£3. 1 ys. 10K per 01. Extract the squaie roots of 9I and to 

* 

4 places. 

5 . If 27 men can perform a piece of work in 15 days, how 
many men must be added to the number that the work may be 
finished in three-fifths of the time ? 

I buy a horse for £40 and sell .1 for £45 at a credit of 8 months. 
What tto I gain per cent., reckoning money worth 6 per cent. 

per annum ? 

Which is the better investment, bank stock paying io per 
cent, at 319 or 3 per cent, consols at 96 ? , 

What will be the cost of £1,500 3 P"" naol = •‘* 9 *’ 
brokerage being * per cent. > What rate of interest will such inve&t- 

ment obtain ? 

1886 . 


12 -S- 14 lJ-rl£ t T -7- * . TT + tY 
1 uivide iY-1* by ’ 


TV 


JtS 


a Cimnltfv 3 ’i? 5 Of — -—Of 187 ? . 

8. .Simplify ri(> ot . i2j ,.j 3 ' 4 2 
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' 3 . Reduce £i. us. io$d. to the fraction of £7. i8j. 6\d. 

What fraction of /io must be added to /16. jar. 3 d. to make 
it £20? 

4 . What decimal of 9 mds. 20 sr. is f of 7 mds. 5 sr. ? 


Reduce 5$ sq. yds. to the decimal of an acre. 

5 . Find the value, by Practice, of 2 tons 15 cwt. 35 fibs, at 
8d. per ton. 

**'6. What sum of money at 4 per cent, simple interest will 
secure the same income as ^j.25475 at 4i per cent. ? 

7 . If a rupee is equivalent to is. what is the pi ice of a 
sovereign in rupees ? If, after buying 250 sovereigns at this price, 
I sell them again when‘the rupee is equivalent to is. 6d., how much 
shall I gain or lose by the transaction ? 


1887 . 

1 . Simplify (a) (4*-1 1 )x(3£-g) + (i 3 l* 7 i) of . 

/M » ‘ 83 +2-0416 +- 3 V 
' ' 1*0025+ ’0625 “ l s \ 

2 . Express $ of 7s. 6 d. + 1*25 of 5^. — *54§ of 9 s. 2d. as a 
decimal fraction of £10. 

8 . (<*) Find by Practice the value of 5 tons 5 cwt. 2 qrs. 1 7} ibs- 
at £3. 6s. 8d. per ton. 

(6) Find the income on which the income-tax at 5/. per 
rupee is Rs. 52. la. 4p. 

4 . v if 50 men can do a piece of work in 12 days, working 
8 hours a day, how many hours a day would 60 men have to work in 
order tofio another piece of work twice as gieat in r6 days? 

5 . If Rs. 450 amount to Rs. $40 in 4 years at simple interest, 
what sum will amount to Rs. 637. 8c in 5 years at the same rate ? 

6. Extract the square root of 177*1561, and of *2 to 3 decimal 

places. * 

1888. 


' 1 Cimnllf,, 4 (tV Of 3& - y °f 3^) I + XT ~ tV 

• X ITT * f x ?~TT x iTT 

3 . Divide 16*016 by *00143, and extract the squa; 

1446*9616. 

4 , Add together 55*5002, 3*17, 4*506 and 75-57!, and find the 


root of 


, value of 7365 £y 6* 8<f.+*5<>4 of £i$. 12s. 6d.+v 10208$ of £5- 

>4 Find by “Fraction” the value of 2 tone 7 4 qrs, & l&s. at 

£*t. tzs. 6d. per cwt. 
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5 A man can walk 600 miles in 35 days, resting 9 hours each 
day , how long will he take to walk 375 miles if he rests 10 horns 
each day, and walks i£ times as fast as before ? 

6 If the interest on* miney be one pie per rupee pei pionth, 
what is the rate per eent pei innum * 

A man holds 15$ shares of t bank, and receives ^19 is 3 d pei 
quarter If the interest he lecencs be 5 per eent per annum, hnd 
the value of a share 

1889 

1 Multiply 0069347 by 7439 6 

2 Divide 2100 006983 b\ 243 5846 < 011 eet to 5 places of decimals 

3 Find in any wa> the value of 1 347 cwt 3 qrs 21 Ibsi at £3 
171 io$d per cwt 

4 Extract the square root of 1 + (0634) to 6 places of decimals 

5 Find in English money the \ ilue of Rs 100,000 at is 4 

per rupee 4 

1890 


1 Simplify 24 of I ^ i ^ -**3’+ /% 4 , and find by Practice 

15 — 1 m 9 »“o» 

the value of 3,049 articles it Rs 7 13a 7/ each 

2 Divide 27 03 by 0037, and reduce 7§- 102- 27 to a vulgar 
fraction 


3 find the cost of putting ifenct lound 1 square field, whose 
area is 13 225 acres at Re t 12a pei yaid 

4 A piece of woik cm be done in 72 da>s by 17 men working 
together If after 9 dlys of work these ire joined by 4 others, in 
how many days will the woi k be finished * 

5 Find the price of 4 1 per cent <*oveinmcnt Promissory 
Notes, when an investment of Rs 59,422 8<* produces a monthly 
income of jS\r 213 12<2 


1 

<«> 


Simplify the following 

^ _ 9 » „ 1 1 

s n t is 

1 _ 1 

s t * ir 


1891 

expressions — 



2 Find the value of 2 4607 x 06-375 x 012+2 163 + V03, 

3 Find the value of 15 cw t 3 qrs- 9»s at Rs 25 12a per cwt 

4 If a man walking at the rate of 3* miles anjiou!*, walks to a 
Place in 4*bdtirs *30 minutes, how long will it* take a man, walking 
the rate w miles an hour, to walk there amfcoack ? 
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5 . A man invests a certain sum in 4^ per cent. Government 
Paper at 104. The price falling to 101, he sells out and loses /fa.600 
by the transaction, exclusive of brokerage. Find the sum invested. 

8 . ,A gives B 10 yards’ start and C 1 y yards’ start in a race of 
fioo yards ; how much should B ghc C in 150 yards ? 

1892 . 


1 Simplify ~~ _ 4 ^ 7v + 3S 

p ty Hi Of A of ? I Ot 12 • 

2 . Find, to the nearest integer, the value of 


39-37 x 760 x 13-596 
1*293 x 12 


3 . Find the square roots of *097344, of *009604, and of *996004 

€ 

4 . Find the interest on 10 lakhs of lupees for 10 days at 
4^ per cent. 

5 . £3,000, which 1 held in the 4 per cents., was sold for me 
when they were at 82J by a broker whose commission is * per cent., 
and the proceeds were re-invested by him in the four and a half 
percent at 98!. What amount of the latter stock did he purchase ? 


1893 . 


1 . Simplify : — 

(1) i+ , x + S + ® + s + c+v 


(2) 


8J-1* 

i + 


I 



2 . Divide 1*84626 by 23*4. Express *456 and *654 as vulgar 
fractions reduced to their lowest terms, and their sum as a circulating 
decimal. 


3 . Find the cost of 73 cwt. 3 qrs. 14 lbs. at £4. 13J. 6 d. per cwt. 

4 . Distinguish between true discount and banker’s discount. 
Find the former in the case of a bill for /fa.3486. 6a. 8/. due 
16 months hence, the rate of interest being 5J per cent, per annum. 

5 . A man invests Rs. 163000, part in Govt. 4 per ceritt stock at 

108 and the remainder in Municipal 5 per cent. Debenture stock 
at 109I. Find how much he must invest in each that he may'have 
an equal income from the two sources. * 

1894 . ‘ 

« 

1. Ip a compound metal containing tin and copper only, the 
proportion of tin to copper is 7*75 to 92*25. Find to the nearest penny 
the value of 8 cwt 3 qrs. of it. Tin costs ^140 ; copper ^80 per ton. 

2 . A rectangular court is 50 yards long and 30 yards broad. It 
has paths joining the middle points of the opposite sides of 6 feet in 
breadth and also pajhs of the same breadth running all round it. 
The remainder is covered with grass. If the cost of the pavement 
be is. 8 d, per sq. ft. add the turf 3s. per sq. yd., *find the cost of 
laying out the court * 
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3 . Find the value of *2671875 of £$ in s. if. and decimal of a * 
penny. 

4 . Find the square root of i-(*o 678 )* to four places, of 
decimals. 

5 . At a cricket match a contractor provided luncheon for 24 1 
and fixed the price to gain 12 \ per cent on his outlay. Thiee persons 
were absent. The remaining 21 paid the fi\ed price and the con¬ 
tractor lost 2 rupees. What was the charge ? 

6. Find the simple interest on Vfa.12345 for 134 days at 2$ 
per cent. 

1895 . 


1 . Find the square root of r +100345)'' correctly to 4 places. 

2 . Find the sum of money which put out at simple interest at 
2j percent, will in 134 days exactly produce Rs.124. 10a. 

(i year=365 days.) 

3 . If one pound sterling be worth 25 francs and 60 centimes ; 
and also worth 6 thaleis and 20 silver groschcn ; how many francs 
and centimes is one thalei worth ? (Af. B.— One thalcr= 3 ° silver 
groschen. One franc = 100 centimes.) 


4 . 


Simplify 


1 1 “ -n , 7 

UT7r 


9 _X 5 

14x3 


nl 
15 ‘ 




5. I invest Rs. 12805 in the 4 per cents, at 98-f, and when they 
have risen to 102$, I sell out and invest in the 4 » P c ^ cents, at 
i° 5 b » what is the change in iny income ? (Brokerage -j per cent, 
on all transactions.) 

Or convert into a decimal fraction, pointing out ac curately 

the recurring portion (if any). 


1896 . 

1 . What greatest number and what least number can be sub¬ 
tract*! from 23759143 Aat the remainders may be divisible by 
24, 35, 91, 130 and 150? 


2 . 


(1) Simplify ^ of 


„s 7 s - bd. 
(2tt+H) of 12>f> 6d 


^ 9 * 

(2) Divide *0023465 by ‘03125. 

3 . Extract the square root of 5 t correct to 4 places of decimals. 

4 . Find the simple interest on **. 4 * 35 - for 3 7 ears 

and 7 months at 3^ per cent, per annum. , 

5 If bv .selling a horse for Rs.noo, I lose 18 per cent. : bow 
much per cent, should I have gained or Jost, had it been sold for 

tfj.I320? 
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6 . A man invested tlie same sum in two different stocks, 3* 
per cent. Government Securities at 103^ and 4 per cent. Municipal 
Debentures at 105 ; his income from one was /fa.93 more than from 
the other : what sum was invested in each stock ? 

1897 . 

1 . Reduce x of > owt. 3 qrs. 7 lbs. 

to the decimal of 2* tons. 

(a) Kind the vulgar fraction equivalent to the recurring decimal 
•1 $3, without assuming any rule. 

2 . JVhat do you understand by an aliquot part of a quantity ? 
1$ an area equal to 15^ sq. yards an aliquot pat t of an acre ? 

Find by Practice the income-tax on /fa. 1250. 10 a. 8p . at the rate 
of 5 pies per rupee. 

3 . What is meant by the ratio of one quantity to another ? 

What is a proportion ? 

320 people dine together 4 days a week, but on the remaining 
3 days some are absent; the consumption of food is thus reduced, 
for the whole week, in the ratio of 109 to 112. Find the number of 
absentees. 

« 4 . " In what time will /fa.3546 amount to /fa.7683 at 3* per cent, 
simple interest ? 

5 . A person has stock in the 3^ per cent. Government Securities 
which yields /fa.2856 a year. He sells out half of the stock at 109$, 
and invests the proceeds in Howrah Mills shares at 153. What 
dividend ought the lattei to pay that he may thereby increase his 
annual income by /fa.330 ? 

6. Extract the square root of 3*14159 to 4 decimal places. 


1898 . 


jF 1 . What is that least number, which, being divided by 48, 64, 
72, 80, 120 and 140, leaves the remainders 38, 54, 62, 70, 110, and 
130 respectively ? s 

• 2 . (a) Simplify 

(/) What decimal of ti. 13J. \d. is *0625 of 2*6 of 1 /. 6 s. 8d ? 

3 . Extract the square root of 54756 ; also of (4*02) 8 to 4 places- 
decimals ? 

4 . What,sum will amount to /fa. 300 in 3$ years,at 6£ per cent, 

per annum simple interest# * 
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5 . A grocer, buys 480 mds. of sugar for /fa.6135 payable at the 
end of 3 months, and on the same day sells them at Rs. 12. ua. per 
maund ready money ; what per cent, does he gain or lose by the 
transaction, reckoning interest at 9 per cent, per annum ? 

0 . One-third of a certain capital is invested in the 3& per cent- 
Government Securities at 105, one fourth in the? 3 per cent. Govern¬ 
ment Securities at 97J and the remainder in the 4^ per cent. 
Calcutta Municipal Debentures at H2J-. If the total annual income 
is ^.830, what is the capital ? 


1899 . 


1 . Find the greatest number which will divide 1028, 1629 and 

2130, leaving the remainders 3, 4 and 5 respectively. • 

2 . ( a) Simplify ^ 

Hl of ly- ., 5 rf ^ ( . + Mof 3_tons_3_cwt. 0 + 

4 tons 3 cwt. 


5 +A 9 s - iodl 


:,* + *) of 


,(&) Prove that '234 = 4^, without assuming the rule of convert¬ 
ing a recurring decimal into a vulgar fraction. $ 

3 . Find, by Practice, or otlienvise, the value of 7 tons 2 cwt 

2 qrs. at Rs. 3. 2 a. per maund, assuming that 1 ton is equal to 
27J maunds. 

4 . Extract the square root of 51076, and of. *0^1076. . * 

5 . A grocer mixed 20 maunds of one kind of rice at Rs.4 a 
maund, with a certain quantity of a second kind of rice at Rs. 3. $49. 
a maund, and selling the mixed rice at Rs.$. 12a. a maund, gained 
Rs. 10 on the whole. Find how many maunds of the second kind 
of rice he mixed, and the gam per cent, on his outlay. 

0 . Find the discount on /fr.1218 due six months hepce at 

3 per cent, per annum, simple interest. 

1900 . 


1 . ^Vhat do you understand by the Greatest Common Measu^ 

and the Least Common Multiple of two or mor^ whole numbers ?' * 

Nine bells begin to strike simultaneously, and strike at interval! 
of 1, 2, 3, 4, 5, 6, 7, 8, 9 seconds respectively. After what interval Os 
time will they next strike simultaneously ? # 

0 , . c . i 6 tV - ^ of 24 2 y*t of 4 $ +$ of _ 07 _ t ., 

2. (a) Simplify x rf-a* of 4 A** 1 *' ' 


(b) Reduce *04id to its equivalent vulgar fraction F in its lowest 
terms, and explain the reason for the process you'employ. > ' 

& Fuad* the galue of {1-25)* +X(1*25)* +$*?$ * 
without reducing the decimals to vulgar fractioi|jS. 
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4 . The length, the breadth, and the height of a room are 25 ft 
7 in., 20 ft. 5 in. and 14 ft., respectively. Its walls are papered at 
3 *** a sq. yd., and its ceiling painted at ij. 2d. a sq. ft. Find the 
total cost. 

5 . The subscriptions to a certain memorial fund amounted to 
Rs. 976. 9a., and each person subscribed as many annas as there 
were subscribers altogether. Find the number of subscribers. 

6 . Explain clearly what you mean by saying that the 3 t per 
cent. Government Securities are at 101. 

A person invests 7 i\s. 19,700 in the 3} per cent. Government 
Securities at 985, and when they lise to 101^, he sells out and invests 
the proceeds m the per cent Calcutta Municipal Debentures at 
H4ie* Find the change in his income. 


1901 . 


1 . {a) Simplify of *583 x 1 142857, expressing 


your answer as a decimal. 

(b) Reduce £3. 15J. 4 d. to the decimal of Rs. 100. (£i = Rs.is.) 


2 . (a) What is meant by an aliquot part of a number ? 

Is 2*j yd§. an aliquot part of a mile ? 

f 

(£) Find by Practice, or otherwise, the value of 25 tons 15 cwt. 
3 qrs. 174 lbs. at £2. 13s. 4 d. per ton. 

3 . If the four-penny loaf weighs 3 lbs. 9 oz. when wheat is at 
9 s. 4 d. per bushel, what ought the six-penny loaf to weigh when 
wheat is at 11$. id. per bushel ? 

4 .. (ti) Define interest What do you understand by the ex¬ 
pression Rate per cent, per annum ? 

(b) At what rate per cent, per annum simple mtcres't will £200 
amount to ^236. 13$. 4 d. in 4 years 7 months ? 

5 . Extract the square root of 7468 , 4i64. # 

6. A man invents one-tliird of his capital in the 35 per cent. 
, Government Securities at 96^, and the remaining two-thirds in the 

per cent. Calcutta Municipal Debentures at 105J. If the dif¬ 
ference of the two annual incomes be Rs. 1997, find his capital. 


1902 . 

1 . (a) How can you ascertain whether a given vulgar fraction 

can be reduced to a terminating or a recurring decimal, without 
actually converting it into a decimal ? What kpid of decimal will 
the fraction T rvio produce ? 
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(£) Simplify-:— 

-2-T-2 o8j of 2 cwt - 2l l fs -. 2, - 1U - 

, . 4 10 cwt. 2qrs. nibs.’ 

^ ■ /r 


and reduce the result to the decimal of i*i. 

2 . The ^ ai ea of a rectangular field whose breadth is 500 yds. is 
100 acres. Find the cost of cultivating it at fts 3. 2 a 8/. per 100 sq. 
yds. and also the cost of fencing it round at A’j 2. 8 a per >ard. 

3 . If 12 men and 15 boys can do a piece of work in 30 days, 
working 7 1 hours a day, how many boys must assist 21 men to do a 
piece of work twice as great 11125 days, working y hours a*day ? 
(3 men are equivalent to 5 bojs.t 

4 . Extract the square roots of 5 A and 76*195441. 

5 . (a) Define Discount 

( b ) Find the discount on ^700 due 3 years 4 months hence at 
5 per cent, per annum simple interest 

6. Which is the better investment, the 3! per cent. Government 
Secunties at 954 or the 4 per c enl. Calcutta Municipal Debentures 
at 101.x? What will be the difference in the annual income by in 
vesting Rs.22127 in each of them ? 


1903 


1 . 


(a) Simplify 


*67 x *67 x *67 - 001 57 

*67 x *67 4-*067+01 i 

3 1 i 


(6) What decimal of a mile is a yard ? 


2 . (a) What is meant by the aliquot part of a number ? Is an # 
acre an aliquot part of a square mile ? 

(d) Find by Practice, or otherwise, the price of 25 cons 12 cwt. 
3 qrs. iHlbs. at £6. 13?. 4(1 per ton 

3 . Three taps A. 2 >, and C can fill a cistern in 5, 6 and 7\ 

minutes respectively. They aie all turned on at once ; but after 
one minute, A is turned off. How much longer will B and C take 
to fill the cistern ? • 


4 . {a) Define the square root of a number. 

(6) Extract the square root of 10,,V ; and of V # to four places 
of decimals. 

5 - A man buys wine at 5$. a gallon ; he mixes if ,with water, 
and by sellipg the .mixture at 4Jr. a gallon gains isjr per cent on his 
outlay. How much water did each gallon of the mixture contain ? 
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9 , (a) Define Present Worth 

(*> A tradesman marks his goods with two prices, one foi ready 
money and the othei foi 3 months’ credit, allowing mteiest at 4J per 
cent, per annum If the credit price be marked at Rs 50 9 a, what 
ought to be the cash price * 

1904 


1 Define the 1* t M and the l t M of two or more numbeis 

(a) I ind the gieatcst number of six digits which is exactly dnisi 
ble by 27, 45, 60, 72 and 96 


2 Write down the local value of each of the figures in the 
number 010203 

/ % < ix ( OI ) +(02) K03) Q . £2 y e . 

(a) Simplih 7— , v ' f. - 02083 + -y— °f 1 

y& A can do a piece of woik m 25 d rys, B in 20 days, and C 111 
24 days Ihe three woik togcthei for 2 days, and then A and /* 
leave | but 6 continues tnd after 8’days is lejomed by A, who 
brings D along with him, and these three finish the remainder of 
the work in 3 days In what time would D alone have done the 
whole work ? 


4 The area of a square tiukct field is 9 ae 310 8 16 po 
^find the length o£ a side 

j 5 Define Discount 

The diffeience bi tween the intertst and the discount on a 
certain sum for 3 yeais 4 months at 5 per cent per annum is £i§ 
ty. 4 d Find the sum 

6 A person invests a cei tain sum in the 3} percent Govern 
ment Securities when they aie at 97^ , hid he waited dll they had 
fallen to 974, he would have had Rs 400 more of Government 
‘Securities How much money did he invest, 4 per cent being 
charged a" brokerage m both cases ? 


MADRAS MATRICULATION PAPERS. 


1885 

1 Expjam how "the value of a fraction u aot altered when its 


numerator 


c,._ 


unator are multiplied by number. 


* it J* A 
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2 . If the rupee is woith is. 6}d, etpress ^,6-5-4 as a fraction 
of ; and find the least number of 'rupees equal in value to an in¬ 
tegral number of pounds. 

3 . State the rule for converting recurring decimals into vulgar 
fractions ; and find the value of 0-63 of 275;of ^3-2-6+0‘2B5714 of 
i‘3 of ^7-5-10-05925 of ^2-16-3. 

4 . Fmcl by any method the value of 5 cwt. 2 qrs. 21 lbs. of goods 
at ^3-7-6 pci cwt. 

5 The carriage of 17 y cwt. for 52 miles on a certain uulway is 
&r. 4 d ; find what will be the cost of cairying 4,’ cwt. for 300 miles on 
a railway on which the rate pei mile is 9 pei cent, lowei, 

6. A landlord pays 1 per cent foi collecting his u*nts and a tax 
of 7 p es in the rupee on wh it he leceives after paying the collector. 
He has a clear rental of Us 1,831-8-0. Find his gross rental. 

7 . A grocer mixes foui kinds of tea which cost him 5.?, 4 
3-y, 2 s. per lo. lespectively, in the piopoitions of 2, 3, 4, 7 respectively. 
Find at what rate he must sell the mixture so as to gam 25 per cent, 
on the whole. 

8 . Define the teims interest, di count, and find in what time 
.£533-6 8 will amount to ^072 at per cent, per annum, Simple 
Interest. 

9 . A pfcison invests ,£4800 in 4 per cent. stoc k at 96, and after 
a year sells out at 92^, and invests the proceeds together with the 
interest for the year in stock at 96I. How much stock does he 
purchase ? 

10 . Find to four places of decimals the sqpfete root of $ 4 $ 5 
and calculate the cost of surrounding with a fence a square field of 
22{ acres at 3d. per yard. 

11 . The population of a country increases at the rate *of 7 per 
cent, every 10 years. What was the population 20 years ago 01 
Country fthose present population is 4,007,150? 


, 1886 

1 . State and explain the rule of the Multiplication of Vulgar 
Fractions. 

of Iir^ + A„ * 

s,m p hf y tq r* r-r 2a 

2. Express ^66-14-5i as the decimal of /fa. 1,000, the rupee 
being worth is. 4$d 

. 3. Distinguish between pure and mixed circulating dodnM^g, 

Find the value oMkl of £2-3-6*+0*3725$ of £1-8-1^ 

4, Fjnd byjlty method the rent of 156 ac. 3 to. U pa- tz sq. ink 
at /fa, 2 5-3-4 per ache. 
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5. A clock wmcn gains 3 m. 56$. in 24 hours was set correctly 
at noon on the 1st of January, 1884. Find to the nearest minute the 
next date at which it indicated correct time. 

6.. Twenty men are employed to make a tank 40 ft. long, 20 ft. 
broad, and 6 ft. deep. They work for 30 days and have just com¬ 
pleted one-third of the work, when it was resolved to increase the 
length of the tank by 10 ft., the breadth by 4 ft and the depth by 2 ft. 
How many additional men must be employed m order that the work 
may be completed in 30 days more ? 

7 . The difference between the simple and compound interest 
on a sum of money for 3 years at 5 per cent, is £7-12-6. Find the sum 

8 The capital of a certain railway is £1,000,000 in 2o,ooo» 
shares*of £50 each, fully paid up. The gross annual receipts are 
£105,000, of which 48 per cent, is absorbed in working expenses, 
,£4,600 goes to the reserve fund, and the remainder to pay dividend. 
Find what annual income a person will obtain from the investment 
of ,£4,500 in the undertaking, the shares being at .£62-10-0. 

9 . Ice is manufactured for 6 pies a pound and sold for 9 pies 
a pound. Two-thirds of the quantity made is kept for sale at the 
factory and the remainder is sent to branch shops. If the average 
loss from melting of the former be 12^ per cent, and that of the lattei 
be 25 per cent., find the gain on every ton made. 

10 . The average width °nd depth of a river at its mouth are 
2*40 yards arid 6 feet respectively, the average rate of flow is 3 miles 
per hour and the amount of sediment per cubic foot of water dis¬ 
charged is 15 cubic inches. Find the amount of sediment deposited 
annually ; and the depth of the deposit, supposing it spread uni¬ 
formly ; (*>., to the same depth throughout) over an area of 146 
square miles. 

1888 . 


3 Simnl.fv _ a*♦ 111 +»*-■>><* 3 * x 

a. aimpnty - a -.. v , s _ c ^ 

Sir 4s « *3 t— 


3 . Find the value of i-jV of ‘01236 of fts. 5-11-8 ; and taking the 
rupee as worth is. 4^., express the result as the decimal* of one 
shilling. « 


, 4 . Find by any method the value of 9 tons 17 cwt. 3 qrs. 25 lbs. 

of coffee at £72-18-4 per ton. 

5 . When iron is at £3-7-6 a ton, the cost of laying a railway 
10 mi. 2 fur. 20 po. in length with rails weighing 270 lbs. each is 
ifo.67,500. Find the qost of laying a railway 25 mi. 220 yds. long 
with rails of the same length weighing 500 lbs. each, when iron is at 
£3-14-3 a ton. 

6. Fincf the present value of £482-6-io£ ctap/3 years hence at 
Der cent. Comnound Interest. 
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7 . When exchange is at the rate of is. per rupee, a person 
in Madras orders from a bookseller ‘in England a parcel of books, 
the published price of which is ^5. The bookseller allows discount 
at the rate of 25 per cent, on the published price 1 , but includes in his 
bill a charge of iys. for packing, freight, &c. When the books 
arrive m India, a further sum of Rs. 2-8 has to be paid on account of 
landing charges and cost of delivery. If the books can be obtained 
from a bookseller in Madras .it the rate of 9I annas per shilling of 
the published price, find how mut h the person loses by ordering from 
England. 

8 . A person holds forty Rs.500 shaies in a concern which pays 
dividend at the rate of 6 pci cent, per annum. When the shares are 
at A’j. 675, he sells out and invests half the proceeds in 4 per cent, stock 
at 90. With the other half ho buys a house, for which he receives 
an annual rental of Rs. 1,440 subject to .1 deduction of 3a. 9 p. per rupee 
for repairs and taxes. Find the alteration in his annual in< ome. 

9 * In a certain year a country produces 50,000,000 bushels of 
wheat. Of this quantity 40 per cent, is available for export at Rs.yi 
per bushel. In the following year the acreage under wheat has 
increased 20 per cent., but the yield ptoduce per acre is only seven- 
eighths of what it was m the previous year, while the quantity 
required in the country has mci eased 5 per cent. If at the same 
time the export price has fallen to Rs. 3 per bushel, find the increase 
in the value of the wheat available for evpott. * 

10 . The population of a country is 33,264,000 and there are 
99 males to 101 females ; 2 out of evciy 11 boys and one out of 
every 33 girls of school-age are undci instruction. If the boys Ilf 
school-age form one-seventh of the male population and the girls Of 
school-age form one-seventh of the female population, find the total 
number of pupils under instruction. 

1889 . 


2 . Simplify 


+ Hr±^r_ °f I 

(£ +v)’ 




" _ * 
TXT 


i . 
X 


. 1 
T 


3 

cimal 


L Multiply 41 *36! 14 by 0019, expressing the result as a de- 
; and find the value of ’3472 of £1. 4s. — ’03288 of £2, 6s. 3 4 . 


1 Find by any method the cost of 79 ca - *7 m * 5 v. 25 pat Of 
salt at Rs. 21. 10a 8/. per candy. * 

5 . The cost of rice for a family of 2 adults and 3 children 
from Jan. 1st, 1889, to Dec. nth, 1889, both days inclusive during 
which time rice was selling at 154 sr. per Re., was Rs.yo.Ta, What 
will be die cost of rice for a family of 3 adults and 5 children from 
Dec. 19th, 1889^ tckMay nth, 1890, both days inclusive, assuming 
that the pm» of .tMtice will be 14*7 sr. per Re., and assuming also 
that the quantity'jflpjuired per day by cache adult is, the same in 


38 



594 


ARITHMETIC. 


both cases, and that in both case* the quantity required by a child 
is “ of the quantity required by an adult ? 

6 . On what sum due i yr 4 mo. lienee does the true discount 

amount* to ,£100-18-9, Simple Interest being - reckoned at 4I per cent, 
per annum ? , 

7 . How muc h 3 per cent, stock must a person sell when the 
selling price is 91 in oidei that by investing the proceeds in the 

per cents, at 113J he may derive from the imestment an annual 
income of /fo.9817. 8after paying income-tax at the rate of 
5/fr. per rupee ? 

8 . A and B tan do a piece of woik in jo days, B and Cm 
15 daySj and C and A in 20 days. They all work at it for 6 days ; 
then A lea\es and B and C go on for 4 days moie If B then leaves, 
how long will C take to complete the work ? 

9 . In a certain year the total amount received by a railway 
company for carriage of passengers was R\. 2,751,000. Of this 
sum 6 pei cent, was tontiibutcd by first class passengers, 5 per cent 
by second class, and the remainder by third class. The faies were 
18, 6, and I4 pies per mile for first, second and thud class passengeis 
respectively. Assuming that the aveiage distance travelled by each 
third class passenger was 36 miles and the aveiage distance travelled 
by each passenger of the other classes was 160 miles, find the total 
npmber of passengpis carried during the year. 

10 . The length of .1 rectangular field is tw n e its breadth. If 
the rent of the field at ,£3. 7? 6c/. an acre is ,£151. 17s. 6c/, find the 
cost of surrounding it with a fence at 4*c/. per yard. 

11 . Extract the cube root of 9 to five decimal place's. 


1890 . 


. 1 . Reduce 2149908480 sq. in. to acres, &e. If this is the aica 

of a rectangle, the length of which is 5 mi. 7 fui. 5 po. 1 ft 6 in., 
find its breadth. 



Simplify 


l8 !5 + 

2202 * r 


5468 

*2303 


1.47 

441 


-3*of- 5 of 

5’5 


04_ > 

1*285714 * 


< 


3 . Find the value of 237 c. 17 rods. 6 at Rs. 4100. 1 a. 
4 p. per candy. 

h/ 4 . 300 coolies arc set to build a tank-bund. In 14 weeks they 
have done T V of the work, when rain stops the work for 4 weeks and 
washes away 4 of what they have done. At the end of that time the 
worlc is resumed with only 250 coolies. In what time front the com- 
TnenceuntmtjWill the work be finished ? % 

, * & Find the amount of 7^.58,59,375 for 3 years at 4$ per cent. 
.pe£ annum, rqckoning^Compouqd Interest. 
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6. Explain* the difference between Discount and Interest. If 
the discount on £2830. 15^ y\d. he cqlial to the simple interest on 
^2784. ys. 6d. for the same time, find the time, the rate of interest 
beinu^S per cent, per annum. 

V* A person invests £34,539 m the 3 per cent*, at 87. After 
receiving one year’s dividend he sells out at 89. tRon tR* 

whole in Railway stock paying 5 per cent, at 
difference in his income be ? 


He then invests the 
115. What will ttje 


8. A cistern 10 ft. 6tn long by 7 ft 6 m. wide by 3 ft. 4 in. 
high is lined inside with lead, 7 fhs. ot which cover a squate foot. 
Find, the weight of the lead and its <ost at 53J 4 d. per twt. 

; 9 . A task contains 16 gals of spirits. Two gallons are drawn 
off and the cask tilled up with water 'I'wo gallon■» are ugauf drawn 
off and the cask filled up as before. This is done a third time. 
Compare the quantities of spirits and water temaining in the cask. 

10 . Find the square root of 379749833 583241. 


1891 . 


2 Subtnict 13 tunes Rs 17. 6a. 11 />. from 17 tunes Rs. 13. 6a. up 

3 . AV330. 3a. yp. are to be divided among 193 persons, two 
of whom receive Rs.2 each, and ten Rs. 3 each. The others receive 
equal shares. Find the value of each share » 


4 . 


Find the value of 


1 + i + \ + T, 

1 1 1 1 1 

i — i t , ” r 



l 1 . + e’o + 


and sim¬ 


plify (without reduction to vulgar fractions if you tan; 

2*03+1'345 + - 27 ’ 34 + 16*2317 

5 . How long it will take to walk round a square field 14 acres 
1 rood 24 poles in extent at the rate of 3 miles an hour ? 

6. Find the cost of white-washing a room 22J ft. by 12 ft. and 
11ft. high, at one anna per square yard, making allowance for four 
windows each 4 ft. x 2* ft. and two doors each 8y ft. x 4 ft. Find 
also the cost of a carpet for the same room with 3 ft. border all 
round, the carpet costing Rs 4 per square yard, and the border Rs,6 
per square' yard. 

7 . Find the compound interest on £3143* <>•*• for 3 years* 

at 3 per cent per annum. * 

a A cistern can be filled by three pipes in 3 <\ 4 ° and 60 
minutes respectively, and emptied by an escape pipe in half an ‘hour* 
The three taps are turned on at noon, but the escape pipe is at the 
same time accidentally left opeu and not closed for a quarter of an 
hour. At what time will the cistern be full ? • 

9. I %Qrchase r6 tbs. of tea at is. yd. der ft.,14 at Ji. 2d and 
17 at ir. 8 d Seven pounds of the tnixtiire Becoming spoiled have 
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# 

to be sold at a low price, but by selling half the remainder at 2 s. 4 d. 
per fb. and the other half at 2 si y\d., I eventually make a profit of 
25 per cent on the original outlay. At what price per pound was 
the spoiled tea sold ? 

10 . A person invests a sum of money in the 4 per cents, .at 
102. When they ha\c risen to 104, he transfers A\r.6ooo stock to 
another investment paying 5 per cent, of which the shares are at 120. 
When the 4 per cents, fall to par, he transfers the remainder to the 
5 per cents., which are still at the same price and now' finds his 
income Ar.25 more per annum than it was at fust. What was the 
sum originally invested 5 


1893 . 


2 . 


Simplify 


i-4x( t \++) 0 + 4;+4-i" 


3 . Find the value of *041^ of .£33. 7 s. 6<f. —’0345 of ^32. 13$. 
i\d. ; and express Rs.yy 1. 2 a. bp. as the decimal of a lakh of rupees. 

4 . Find by any method the cost of making a road 37 mi. 6 fur. 
31 po. 3 yds. long at Aj.1785. yi. 4 p. per mile. 

5 . Find the present value of ^482. 6?. io[d. due three years 
hence at 5 per cent, per annum, Compound Inteiest. 

* 6. Extract the square root of 13’697142031225 to six places of 
decimals. 

7 . The annual rainfall of a district is 497 inches. Assuming 
tbit the fall is distributed uniformly over the district, and that a 
cubic foot of water weighs 62‘5 lbs., find the weight in tons of the 
rain that falls throughout the year on a square mile. 

8 . When exchange is is. z%d. per rupee, a Madras bookseller 
sends to a London publisher a bill for ^104 in payment of books 
ordered. Freight and landing charges amount to Rs.yy.'Za. The 
publisher allows the bookseller discount at the rate of 35 per cent, 
on tbe published price and the latter sells the books at the rate of 
io£ annas per shilling of the published price. Find how mifeh he 
gains on the transaction. 

• 9 * In the year 1891, the cost of rice for a family of 2 adults 
and 4 children was &r.86. 7 a. 9 p. In that year rice is sold at 
11*2 seers per rupee, and each child received two-fifths of the 
amount given to an adult, Assuming that in 1893, the price of rice 
will be 13*5 seers per rupee, what will be the cost of rice for the 
same family from January 5 to August 11 both days inclusive, if the 
allowance of each adult be increased by one-fourth and the allowance 
of each child he three-sevenths of that of an adult? « 

19 . The capital ofk railway company amounts tip jfr.1%90,00000. 
of which one-fourth 5 per cent preference stock and one-third 
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4 -i per cent, preference stock. In a certain year the receipts are 
Rs. 18,150,000, and the working expenses amount to 55 per cent, of 
the receipts. Of the net receipts Rs .540000 are added to the reserve 
fund, and the remainder, after paying dmdend on the preference 
stock, is divided among the ordinary shareholders. What rate of 
interest w ill they recei\ e ? * 

11 . In the ten yeais from 1871 to 1881, the population of a 
country increased at the rate of 9 5 per cent., and in ten years from 
1881 to 1891, the rate of inn ease was 10*5 per rent. If the popu¬ 
lation in 1891 was 31,023,759, find what it was in 1871. 

1894 . 


2 . 

3 . 

6s. 8 d. 


Simplify 


A — s of l 4 * r, 


ii _ 4 
i_i _>i 

_ 171 ■ 
•» ^ *. 


Kind the \alue of 2^047 52 of £2 


2s. Iff- — 1 734375 of £*• 


4 . Find by any method the \alue of 59 ca. 14 m. 7 v. 27 pi. of 
salt at AY26. 10 a. 8 ft. per <and). 

5 . In a certain year the produce of a tea-estate was sold in 
London at an aveiage rate of 9 \d. per lb., and the amount realised 
was remitted at an aveiage rate of exchange of is. 2\d. per rupee. 
In the following year the average price realised'was only 8 \d. per 
lb., but the quantity sold ext ceded by 12 ± per cent, the quantity sold 
m the pteuous year, and the a\erage rate of exchange at which 
remittanies were made fell to is. ifrf. If in this year the total 
amount realised from sales in London was Rs. r05000, find how much 
was realised in the previous ) ear. 

0 . A sum of money was invested for four years, interest pay¬ 
able annually. The rate of interest was 5 per cent, per annum for 
the first two years and 4 per cent, per annum for the last two ; and 
the amoiint at the end of four yearx w as ,£1,164. 10s. $\d. What 
was the sum invested ? 

7 . * Ice is manufactuicd for 21 pies per ft. and sold at 6 pies 
per ft. Of the total quantity made one-half iis kept for sale at the 
factory, and the rcmamdei sent to branch shops. The loss from ^ 
melting is 12J per cent, m the cast* of the former and 25 per cent, in * 
the latter; and the agents at the branch shops receive commission 
at the rate of 15 per cent, on the price of every pound sold by them. 
Find the profit on every ton of ice manufactured. 

a Two persons, A and Ii, set out together on a journey. 
They walked at the rate of 3 miles an hour; and after they had 
proceeded for three quarters of a mile, B returned, walking at the 
same rate,.to thq place of starting. Here he was detained three 
quarters of an hour. Setting out again he ovejtook A who had been,, 
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walking all the time, at the end of 2\ hours from the second time of 
starting. At what rate did he walk ? 

9 . A person sold 25 Bank of Madras shares and invested the 
proceeds in the Government 3^ per cents., when they were at 3^ pre¬ 
mium. If his net annual income from the investment, after paying 
income-tax at the rate of 5/. in the rupee, be /fr.876. 9find the 
price at which he sold each of his bank shares. 

10 . In the year 1891 the population of a country was 35640000 
and there was 1025 females to c\ery 1000 males. Of the total 
population 7*5 per rent, could read and write, but of the females only 
1 per cent, could do so. Find what percentage of males could read 
and write. 

II. 1 Extract the square loot of 8ri3i83i59704101 to se\en 
places of decimals. 


BOMBAY MATRICULATION PAPERS. 


1885-86 


f U J 2^-2 r . - r 9 -5- ' 1 c *83 of I7-J 

1 Reduce , , of 2 guu + Vr <>f /, v , of 4 cr. - -- 

2 r + 5 * 4*3 1 t 

• 6 + c 

of £l to the decimal of five half-guineas, and pro\e that ^ is 
greater than T * T and less than r- 


2 . * A man contracts to perform a piece of w ork 111 30 days and 
immediately employs 15 men on it ; at the end of 24 days the work 
fs only half done. How many boys should be gn en to assist them 
that the contract may be fulfilled, each boy working two-fifths as 
much as each man ? 

3 . A person buys 80 tons of coal and after selling them again 
at is. 6d. per sack finds that he has gained ^4 ; had he sold them foi 

• is. per sack he would ha\e lost £6. Kind the weight of bach 
sack ana the cost price per ton. 

4 . A field of 7 acres is sown with w’heat, barley and maize, the 
areas of the crops being respectively as 2$ : 3! : 4^. If the values of 
an acre of each be also respectively in the same ratios, and an acre of 
wheat be worth £7, what is the worth of all the crops in the field ? 


5 . If t$ie three per cents, are at 92f and the fpur per cents, at 
I23i, in which should one invest ? And how muQh is orjp investing 
when the difference i%mcome is a shilling ? 
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1886 - 87 . 

1 . Explain (arefulh the meaning of prime number, factor* 
divisor, measure, multiple . 

Resolve 5005 into its prime factors. 

Add togethei as decimals 8*133, 14*65651* *20508963. 

2 The circumference of the fore-wheel of a carriage is 6* feet 
and that of the hind-wheel ts 12feet. How many feet must the 
carriage pass over before the wheels shall have made a complete 
number of revolutions ? 

3 A vessel is filled with a liquid, 3 parts of which are watei 
and 5 parts syrup. How much of the mixtuie must be drawn oft" 
and replaced with water so that the nuxtuie niai bo half water and 
half syrup ? 

4 . (1) The surface of a cube is 308*1$ square feel. Find the 
length of its edge 

(ii) Extract the cube loot of 45*698 to four places of decimals. 

5 . If the puce of gold hi* ,£3 tor. 10 \d. an ounce and a cubit 
im h of gold weigh 10 ounces, what is the pm e of the gold that would 
be required to gild a dome whose sutfate is 5,000 squaie feet, the 
thickness of the gold gilding being 0002 of an inch ? 

6 A person invests in 4 percent Government paper so as to 
receive 4 per cent, cleai when the income-tax is 1 5 pies* in tlic rupee. 
What percentage will be icceivcd if the tax be increased to yp. 
in the rupee ? 


1887 - 88 . 


1 . 


Simplify 


T42857X 676923 + 2 * 7 ^xj 1 *25. 
*610989 6* 2 


2 . If 9lbs of rice cost as much as 4 lbs. of sugar, and 14 lbs.of 
sugar are worth as much as 1 \ lbs. of tea, and 2 tbs. of tea worth 5tbs. 
of coffee, find the cost of 11 tbs of c offee, if 2] lbs, of rice cost 6£d. 

3 . If Rs. 165. 14a. It \p. be the discount of a debt of Ks.1%20, 

simple interest being at the rate of 3’per cent., how many months 
before due was the debt paid t • 


4 . The price of gold is £3 17s. 1 o\d. per <u. ; a composition of 
gold and silver weighing 18 lbs. is worth £637. 7s., but if the propor¬ 
tions of gold and silver were interchanged it would be worth only £259. 
is. Find the proportion of gold and silver in the composition and 
the price of silver per ox. 

5 . By selling 4, dozen mangoes for 13 rupees, it was found that 
T '„ths of the outlay was gained ; what ought the retail price per 
niango to nave been in order to have gained 6f per cent. ? 
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1888 - 89 . 

1 . One clerk has 24'428571 and a second clerk has 384 sheets to 
engross ; they call in a third clerk and agree to divide the work equally 
among ‘the three, and to pay the third clerk at the rate of ’24305 
shillings per sheet; how much will he receive from each of them ? 

2 . If the manufacturer makes a profit of 20 per cent., the 
wholesale dealer a profit of 25 per cent., and the shopkeeper a profit 
of 40 per cent., what was the cost of the manufacture of an article 
bought at a shop for 1 7s. 6 d. ? 

3 . If 15 men eat 28 shillings worth of bread in 14 days, when 
wheat is at 52 shillings per quarter ; what must be the price of wheat 
per quarter that 18 shillings worth may provide bread for 13 men 
for 5 days ? 

4 Find the value of v / '(9°2525o8oi 7424) - #(347740371*686161). 

5 . If the discount on £678. 8s. which is due at the end of a 
year and a half be ,£38. 8s., what is the rate per cent, of Simple 
Interest ? 


1889 90 . 


1 . Simplify: Jk^*&US±^k&L. 

1 - T*T Of f '5 + k Of -- - ~ ? 5 — - | 

l -142857 of ItoJ 


2 . A rectangular cistern, whose length is equal to its breadth 
is feet deep and contains 5 tons of water. If a cubic foot of water 
weighs 1000 ounces, find the dimensions of the cistern. 


3 . A, B and C can walk at the rate of 3, 4, and 5 miles an 

hour ; they start from Poona at 1, 2, 3 o’clock respectively ; when B 
catches A , B sends him back with a message to C ; when will C 
get the message ? . 

4 . If 1 borrow money at 3 per cent, per annum, interest payable 
yearly, and lend it immediately at 5 per cent, per annum, interest 
payable half-yearly (receiving compound interest for the secofid half 
year), and gain thereby at the end of the year Rs.660 ; what was 
the sum of money which I borrowed ? 

5 . A person buys tea at 6 annas per seer and also some at 
4*annas per seer. In what proportions must he mix them so that by 
selling the mixture at 5! annas per seer he may gain 20 per cent on 
each seer sold ? 


1891 - 02 . 


1 . 


Simplify (i) 


•ff of tVs+4 

s4«f m-mofli* 
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(ii) 3‘642857 i ~ (‘009923 + 0102 - 000123).^^ 

^ 34 ’ 5744 “ * 9-663597 

• 

2 . Two passengers have together 5 rvyt. of luggage and are 
•charged for the excess* above the weight allowed 5r. 2d. and gs. to d.' 
respectively ; but if the luggage had all belonged to one of them he 
would have been charged 19 s. 2d How much luggage is each passen¬ 
ger allowed to carry free of charge, and how much luggage had each 
passenger ? 

3 - Two clocks A and B, whose rates are unifoim, at noon yes¬ 
terday indicated 11 hrs. 55 nun. M and oh. 2 ni. P. M. respectively. 
A indicated the correct time at 9 p. \t. yesterday and B at 6 A. M. 
this morning. When did A and B last agree and what time did they 
then indicate ? 

4 . A person borrows two equal sums of money at the same 
time at 5 per cent, and 3J per cent, simple interest respectively, and 
finds that if he repays the former sum with interest on a certain 
date a year before the latter, 1m will have to pay in each case the 
same amount, viz. fis.y 36. Find the amounts borrowed. 


1892 93 . 


1 . What decimal of a rupee is 964 pie." Mncl the value ot 
^.■97625. 

i'i -1 of r , 1 of F + 3 of 5 

9\ L iV ' 


Simplify : 


tV"1* i's 3l -<« of *1 


2. How long will two examiners, working 8 hours a*day, take 

to look over the answers to this paper, if four examiners, working 
5 hours *a day, can do it in 8 days ? * 

3. On a stream, B is intermediate to and equidistant from 
A and C a boat can go from A to B and ba< k in 5 l*r& *5 Win., 
from A to C in 7 hrs. How long would it* taly to go from C to A ? 


4 . What income will a retired officer obtain in Iirigland, froiji 
one lakh of rupees, Indian Government 4 -i P®f cent, bonds, when 
for drawing and remitting it, lus agents in India charge him 3 per 
cent, and exchange is at 1 s. 2\d. for the rupee . 


5 . Three equal glasses .ire filled with a mixture of spirits and 
water, the proportion of spirits to water in each glass is as fol¬ 
lows : in the first glass as 2 3» in second as 3 .^ 4 > an ~ 
third as 4 : 5. The contents of the three glasses are poured into a 
single vessel ; what is the proportion of spinjs to water m it ? 



602 


ARITHMETIC. 


1893 - 94 . 

(Set in the Mofussil.) 

1 . a Divide each of the numbers 2,572,125 and 4,961,250 by 125 r 
and express as a decimal the first quotient divided by the second. 

8. Find, by Practice, the value of 5 yds. 221 in. at £2 is. 2 d. 
a yard. 

3. If the carriage of 2 cwt. T qr 18 lbs. of goods for 56 miles 
be £\. u., what weight can be carried at the same rate, 200 miles 
for £4. 3-r. 4 d. ? 

4 . A man invests .£3,000 in the 5 per cents. If after deducting 
an income-tax of 8 d jn the pound, the man’s clear Income is ,£174, 
what is*the price of the 5 per cents. ? 

5 . A cistern is filled by two taps A and B in 4 hours and 6 hours 
respectively, and is emptied by a waste pipe C in 3 hours. When the 
cistern is half full, A and B are closed, and C is opened ; after one 
hour, B is turned on : and after half an hour more, A is turned on 
I11 what time after C is first opened, does the cistern become full ? 

0 . A person buys two kinds of tea, at 5 s. a tb. and 6 s. a lb. 
respectively and after mixing them he sells the mixture at 6 s. 6 d. alb., 
thereby gaining 17 per cent. In what proportion does he mix them ? 

t * 

(Set at Bombay.) 


X. Reduce to their simplest forms • 


(0 i 




ofr 


(n) 


5 _ 0 

T 


2 . Find, by Practice, the value of 9 cwt. 3 qrs. 24 tbs. .at £5. 5J. 
Bd. per cwt. * 


3 . If 40 men, 60 women or 80 children can do a work in 
6 months, m what time will 10 men, 10 women, and 10 children do 
| of the work ? , 


4 . A person invested .£1,000 in the 3 per cents, at 90$ ; but the 
price rising to Qf|, he sold out, and invested the proceeds in the 3$ 
per cents, at 97 .j ; find the increase in his income. 


5 . A cistern can be filled by two pipes, A and B, in 12 minutes 
and 14 minutes, respectively, and can be emptied by a third C, in 
8 minutes. If all the taps be turned on at the same moment, what 
part of the cistern will remain unfilled at the end of 7 minutes ? 

6. Two (locks point to 2 o’clock at the same* instant on the 
afternoon of 25th April ^ one loses 7 seconds, and the otfter gains 
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8 seconds, in 24 hours ; when will one be half an hour*before the * 
other, and what time will each dock then shew 2 

1894 - 95 . 

1 . When the number lcprescnting the* vear is a multiple of, 
four, it is a leap-year consisting of 366 days, except when this 
number is a multiple of 100, m which case it is an ordinary yeai 
consisting of 365 days ; but when the number is a multiple of 400, * 
it is again a leap-year ; or this supposition calculate the number 
of days from the 1st Januaiy, 1495 t0 31st Decembci, 1894, both 
days inclusive. 

2 . A school of bo\s and girls consists of 453 children ; the 

number representing the boys is 52 of the number of girls! How 

many boys were there 2 

3 Two-thirds of a ceitain nunibei of poor pci sons leccivcd 
is. 6d. each, and the lest 2s. 6 d each ; the whole sum spent being 
£2 . 15-f., how many por>r persons were there ? 

4 . If 3 men and 5 women do .1 piece of work in 8 days, which 

2 men and 7 children ran do in I 2 cla>s, find how long 13 men, 

14 children and 15 women will take to do it 

5 . A sells a house to Ji for /1Y4860, tbeicbc losing 19 per tent. ; 

B sells it out to C at a puce which would hacegncn A 1 7 per cent, 
profit. Find B\ gain. • * • 

6 The compound interest on one rupee is one quarter of a 
lupee at the end of thiee jeais ; find the rate per cent, per annum, 
correct to two places of decimals ; and calculate exaeth the com¬ 
pound interest at the end of 9 jeais. 

ft 

PUNJAB ENTRANCE PAPERS.' 

I 




1885 

4+ To 


X. Simplify ' Ji-jjfT of U-a. and find how many 

times *027 can be taken from 3 33 - 

2 . Convert - ^ into a decimal ; w'hy is the result a terminat¬ 

ing and not a reaming decimal 2 Subtract '03 from *63 and divide 
the result by ‘007. 

3 . Find, 'by Practice, the value of 12 maunds 8 9 eers 4 chataks. 
of ghee ftt fts.ji. 8 a. per maund. 
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4 . A legacy of ^1901. 5$. is to be distributed amongst a number 
of persons, in such a way that each shall receive as many shillings 
as there are persons ; what will be the portion of each ? 

5 . Find the Least Common Multiple of 35280 and 592704. 
(What, js the smallest number of square yards which can be measured 
either by roods or squire chains ? 

6 . Four per cents, are offered at Ns. 98, five per cents, at 
/fr.i 20 |f 3 ; which is the better investment ? How much is the invest 
ment when the difference of income is Ns.30 ? 


1886 


1 . Simplify ^ 

* ro + 2'i 


'629 

to three places of decimals. 


• 9 


and extract the square root of the result 


2 . 


Reduce 



to a decimal fraction coi reel to four places. 


Is there anything to suggest that the result will be a terminating 
*or recui ring decimal ? 

3 . What fraction of .£51,120. i8j. is 17*975 of £71. 2s. ? 

IF 4* A clcvci housekeeper went out shopping and found that 
2 £ocoanuts were Celling for the same price as 144 plums ; she 
bought half a dozen coroanuts, exchanged one of them for 5 lemons, 
and a couple of lemons for 5 oranges ; she then gave 3 oranges foi 
42 limes, and finally set ured a couple of plums for 5 limes. Has 
she gained or lost in buying the plums ? 

5 . Distinguish between Interest and Discount. 

4, Find the Interest and Discount of Ns. 1,450. for 3 years at 
4} per cqnt. per annum, Simple Interest. 

1887 . 


1 . (a) Write in figures- three billions, live million^ four 

hundred and nine thousand and sixty-two. 

(I) Write out the'measures of length and surface, both English 
.and Indian. 

(c) Express an acre as the decimal of a bigha s a cubit being 
equivalent to 28 inches, 

% Owning tV of an estate, I sold yt of % of my share for £W, 

jA* 

what is the value of -4 of | of the estate at the same rate , 

At ^ 

3 - A merchant having 150 maunds of grain sold 5* raaunds 
♦at Rs. 9. 1 a. i\p. per m^und, ,*nd thereby gained M percent. At 
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what rate should he sell the remainder too that he may gam io per 
cent, on the whole ? , 

4 . A merchant in trade successi\ely admits three partners at 
the end of 3 months, 5 months, and 6 months respectively from the 
opening of the business. The capitals embarked by them’ were 
A'j.400, AV.450, AV.480, and A's 495 respectively. After 6 months 
more, the profit was found to be A’t.i^iH. Divide this rateably 
between the partners. 

5 . What sum of money invested in the 4pei cents, at par 
would realise the same income as A**. 10,200 invested in the 4k pei 
cents, at 102 ? 

6 - Extrat t the square loot of. 

* ‘0025 x 1 6 0 f *426 x 2-625 

3*6-25 127-10-2 


1888 - 


1 . 


Simplify 




1 - 

4-j] 




2 - Express the different e between-378 of 13 jr. and'378 of 

1 Or. (mL as the det imal ot 


•42(1 of ?Jof , 3 . of l ™ot £\ 17s. 6 d 

3 . Four men working together all day, can finish a piece of 
work m 11 days ; but one of them having other engagements can 
work only half time, another only qu.irtcr time. How long will it 
take the men to complete the work 5 

4 . A merchant sells his goods worth R\ 500 directly for Rs. 600, 
giving three months’ credit Find his profit percent., interest being 
calculated at 12 per cent, per annum. 

5 . Find the v aluc of 12 + correct to 3 places of decimals. 

1 ~ v 4 t 


1889 . 

1 . Express 80080080 0975 in words and give the local value of 
the digits. What decimal of Ar.75 15 Rs - 2 *- 2a - 6 A ? 

What is the least number which, when divided by 23 , by 88, by 
132, and by 198, gives in each case a remainder % ? 

2 . Why is the fraction jj objectionable ? 

. ,* u a of + 

After walking 44 miles, a man has accomplished ^ _ tty af (2^ + if 

of p.fl dThis journey ; how far has hft still (to walk ? 

V ~ T1 
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3 . Add together ^ - an;l OI -- . 

* i ‘53 v *74 

Five bells which commence tolling together, toll at intervals of 
1*2, i*5, 1*75, r*8, 2*i seconds respectively; after what interval will 
they again toll together ? 

L Define “present worth.” 

A farmer buys 57 sheep for Rs. 120 payable at the end of 13 
months and sells them directly at Re 1. 12a. ready money: what 
does he lose by the transaction, supposing the interest of money to 
be 5 per cent. ? 

Which is the better investment, the 3 per cents, at 83} or the 
3J per cents, at 3 per .cent, discount ? 

5 . Shew which is the greater, •/z or V3 ? 


1. 


Simplify ( 1) 


1890 . 


2 



(M *47 ~* (*5 "* *° 3 ° 3 ) 

' ' *0873-(*0083+-*07; ‘ 


2 . What part of £ of 5 cwt. is ^, 7 of a ton ? 

F.xpress *37& of 16 s. 6d. as a decimal of *426 of £1. 17s. 6 d. 

, 3 - A man bequeathed r V of his property to one son, 30 per 
cent, of the remainder to another and the surplus to his widow. 
The difference of his sons’ legacies was ^754. How much did the 
widow receive ? 

4 . A ship with 1200 men on board had sufficient pro\ isions 
to last 17 weeks. The survivors of a wreck having been taken 
aboard, the provisions were consumed in 15 days. How many men 
were taken aboard ? 

, 5 . At what price must a person invest in the 4 per cent. Gov¬ 
ernment Promissory Note, so that after paying income-tax at the 
rate of 5 pies in the rupee, he may receive 4$ per cent, on his 
investment ? » 

6. A and B travel together 120 miles by rail. A takes a return 
ticket for which he has to pay one fare and a half. Coming back 
they find that A has travelled cheaper than B by 4 a. 2 \p. for every 
iqp miles. Find the fare per mile. 


1 . 

10 


Simplify 






I “'" TS 


-+ * (* + t$f) 


(a) 


3^2 — 2 & Vl2 

3^2 + 2 >/i 


1891 * 
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2 . Express 275 oi. + 075 cwt. as decimal of 2*2 § of '27 of a ton. 

3 . A sum of money invested at 5* per cent, per annum, Simple 
interest, amounts in o years to /fa. 1,326 ; in what time will it amount 
to Rs. 1530? 

4 . What is Discount? Distinguish between True and Com- > 
mercial Discount. 

The interest on a ceitam sum at 5 per cent, per annum foi a 
certain tune is ^50 and the discount at the same rate for the same 
time is ,£40. hnd the sum and time. 

5 . Nine gallons are diawn from a cask full of wine : it is then 
filled with water. Nine gallons of the mixture are drawn, and the 
cask is again tilled with water. The quantity of wine now left in the 
cask is to that of the w.aci in it as 16 : 9. How much dbes the 
cask hold ? 

1892 . 


1 . Find by how much the square loot of 


9 + 


differs from j,; , which of these comes nearest to 


1 + 


7+1 


3 +Vo ? 

2 . Find the \aluc of ( °° Iy of ** ** j - *0f ‘r— \ . 

V 1 16 000$/ \ 7 5*625/ 


3 . A stream which flows at a uniform rate of 1*109 miles an 
hour, is 20 yards w ide, the depth of a certain feri y being 6 ft. : how 
many gallons pass the feny in a minute > (Fach gallon contains 
about 2771 cubic inches.) 

4 . A person invests .£14,970 in the purchase of the 3 per cents, 

at 90 and the 3$ per cents «it 97. His total income being ^500, how 
much of .each stock did he buy ? * 

5 . A spirit merchant buys 80 gallons of whisky at i8.r. pei gallon, 
and 180 gallons more at 15J per gallon and mix^s them. At what 
price ifiust he sell the mixture to gain 8\ per cent, upon his outlay ? 

189a 


I 


2 . Multiply 319^9657 by *04286. 

3 . Find the value of +\ t h) correct to 5 places of decimals. 

4 . Calculate the income-tax on Afa. 666 . 10 a. Sp. at 5per rupee. 

5 . A local. train which travels at the rate of 24 giiles an hour, 
Beayes Lahore V 30 min. past 8 and reaches Amritsar at 5 min. 
past lotttesam’ morning. It stops at Miapmir for 10 min. and at 
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' each of three other stations for 5 min. Kind the distance between 
Lahore and Amritsar. 


1894 . 

1 . Convert \ and I into circulating decimals and point out the 
•relation between the figures in their periods. 

2 . The sides of a rectangle are as 3 : 4 and the area is 1452 
square feet. Find its length and breadth. 

3 . Exchange ^v.7680 for English money at 1 s. 34 \d. per rupee. 

4 . What is discount ? How is it commonly calculated ? If a 
sum of Rs.iooo becomes due three months hence, what is its present 
value as commonly calculated, and what as correctly calculated, 
interest being reckoned at 5 per cent. ? 

5 . Find the square root of 101 correct to five places of decimals. 

1895 . 




1 . Divide 


_ 4 8 L by 71 1 
1085^ y 1741\ ’ 


and reduce the quotient to a recur' 


ring decimal. 

2 . The imperial gallon contains 277*27 cubic inches and a cubic 
foot of water at its maximum density weighs 62^2 lbs. : find the 

weight of a pint of ^water correctly to two places of decimals. 

# 

3 . The capital of a firm consists of £713. 3*. ; £964. 172.; 
,£2391. 3-r. subscribed by three partners ; divide £2251 among them 
in proportion to their several capitals. 

4 . Find the square root of 5 correctly to seven places of decimals. 

5 . The area of a rectangular field is ’ of an acre ; and its 
length is twice its breadth; determine the lengths of its sides 
approximately. 


« 


1896 . 


1 Make out a bill for the following articles supplied by Messrs. 
Mool Chand & Co. to Lala Gujar Mai: < 

10 lbs. of tea at Re. 1. 30. per lb.; 6 seers of sugar at Rs.2. 30. 
per bag of 5 seers ; 4 Lins of coffee at Re.i. 1 a. per tin ; 8 silk 
handkerchiefs at /fr.3. 8 a. per dozen ; 3 mds. 37 sr. of Portland 
cehient at 8 seers per rupee ; a child’s perambulator, price Rs. 30. 
Subtract 10 per cent, discount for cash. 

1 4 * 1 +4 

2 . Reduce to its lowest terms of 44 of . 


3 . A cu£ric foot of copper weighs $60 lbs. It js Ailed into a 
square bar 40 ft. ‘ long. An exact cube is cut from the bar«w What is 
its weight to four decingjb of a pound ? 
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4 . The ajrea of a country is 32,300,000 acres. It consists of ‘ 
three kinds of land, the areas of w h,ich are in pi oportion to the 
numbers 2, 3 and v How many at res aie there of each kind 
of land ? 

5 - If the 3 per cent, stock is at y8J, how much money must be 
invested in the stock to yield an annual lncomte of AY 120? 

1897 . 


1 . Define a fraction, and pio\e that the value of a fiaction is 
not altered by multiplying both its numerator and denominator by the 
same whole number. Deduce from this principle a rule for the 
addition of fractions. 

2 . The sum of ,£177 is to be divided among 15 men, 2o,women 
and 30 children, in such a manner that a man and a child may 
together receive as much as two women, and all the women may 
together receive £60. What will they respectively receive ? 


• + V2) 

3 . Find the value of correct to 7 places of deci 

4 . A garrison of 800 men has provisions sufficient for 10 weeks 
How long would they last if the garnson were reduced to 560 men ? 

5 . Find the L. C. M. of 4I, 5-, 6J and 7? 


1898 . 


1 . State in words the value of the figuies 2000690125, and 
multiply *056931 by 1879*6958, 

2 . On what day of the week will December 25 fall next year ? 

3 . Find the cost of papering the walls of a room 22 ft. long, 
18 ft. wide and 20 ft. high, with rolls of paper 21 1 nrhe* wide, at 
AY 2. 100. per roll of 12 lincai yaids. 


4 . Simplify - T - 


of 2^ + 1 


(t* 


of Ii) 




x 1* 


X t'l - 


I 

IT 


of 3- of si 


3 ? A person holding /io,ooo in the 3 pet cents, sells out at 
93$, and invests the proceeds in the 4 per cen*. stock at 101& Find 
the change in his income, allowing i per cent, commission in 
each transaction. 

1899 . 


1 . Express *7639 as a non-recurring decimal. 

(a) Simplify *0062 i + * 1089 i + 81*056j + 21*62 without redntfng 
the terms tcwulgarfractions. 

2 . Til length of a hall is three times the breadth. The cost 
of whi tett&shing the ceiling at stf- P« r squafe yard is ’£4. 12s. yiii 
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and the cost of papering the walls at is. <)d. per square yard is ^35. 
Find the height of the hall. . 

3. Shew that the difference between the interest and the true 
discount on a given sum at a given late foi a given time, is equal to 
the interest on the discount. 

4 . A man has £5. 17s. consisting of sovereigns, half-crowns 
and shillings, in the proportion of 2, 3, 11. How many has he 
of each coin ? 

5 . Which is the bettei investment, the 3$ per cents, at 102, 01 
the 3 per cents, at 97 ? 

1900 

1. # Find the square root of 4001204/090601. 

2 . Find the present woith of Ab. 10000 due 8 years hence at 4.', 
per cent. 

3. A rectangular court yard the sides of which arc as 5*. 11, 
costs Rs. 144. 6 a. for paving at 10a hfi per sq. yd. Kind the lengths 
of its sides. 

4 . Shew that this year the 23rd of Maicb, and 23rd of Novem 
ber fall on the same day of the week. 

5 . Shew that Compound Interest reckoned quarterly at Re. 1. 3 a 
7jP. per cent, is nearly equal to Interest ret koned yearly at 5 per cent 

1901 

1. Eight bells which toll at intervals of t, 2, 3, 4, 5, 6, 7, 8 
seconds respectively, begin tolling all simultaneously with the clock, 
striking. How many hours must elapse before they all toll simulta¬ 
neously again with the clock striking ? (N. /».—The clock is supposed 
to strike at the hour only). 

* 2 . Find the true discount on a bill for £ 721. 13V. Bd. paid 73 

days before due, the rate of interest being 37 per cent, per annum. 

3. Divide each of the numbers 4061250 and 2572125 by 125 
and express the ratio qf the quotients correctly to three places of 
decimals. 

4 . A man buys eggs at is. yi. per do/en and sells them at iif. 
dd. per hundred. Find his gain per cent. 

5 . There are four vessels of equal capacity ; ^ of the first is 

filled with spirit, l of the second, | of the third, and \ of the last. 
The first is then filled with water and from this mixture the second 
is filled up, again from the second mixture, the third is filled up, and 
in like manner the fourth from the third. What proportion of spirit 
to water is there in theTourth vessel ? *. * 
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1902 

1 Define a prime number F ind the prime factors of 555,555 

2 A i ulway truck is 29 ft 4 n m lcn e th , how many such 
trucks will lie icquiie<l to fill up the entire length of the line between 
Lahore and Ann its 11, a distim c ol ? 2 miles ? 

3 lhe difference between the simple and compound interest 
on a sum of money foi 2 yc 1 s it 5 per cent pu annum is A*s 12 
F md the sum 

4 If 3 fowls md 4 pistons eost A*r 2 3<c 6 /> , end 5 fowls and 

2 pigeons cod A’r_ 12 a find whit must bt pud for 4 fowls and 

3 pigeons 

5 A person sold 60 \ uds of doth foi R\ 28 2^ „ nnin„ theieby 

the cost puce of 9 y lids 1 id his 11 n pei eent * 
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1889 


2 (a) Simplify 


1 Define e fine tion and show th it 1 —f 

Hy how much does the di1ft.it net of t and n fill hoit of then 
sum ? h,\pie s the defect as l clceinul * • 

3V- i 1 of i 1 -t 1 
f 3 1 --1 ; of I — I'; 

(A) Subtrict 03 from 63 md divide the re suit by 102 

3 Tind tlic qu lie root of 001 to four pi ices of decimals 
What number h ts i for its squ ue loot ? 

4 What sunt of money will miount to As 138 r yi in 15 months 
at 5 per C£nt per mnum, Simple Interest >* 

5 IU,w Ion. will it ukc to walk along the font sides of a 
squat e^ field tthich cont tins 16 tuts 401 square yuds, at 3 miles 

an hour ? . 

6 A dndB complete a piece of woik in b. dijs, B and Cdo 
the same m .2 days, md A B and C finish it in 0 d.ys In ho* 
many days will A md C complete the woik 

7 A who ti ivels 3} milts m hmr stalls 2* hours befoic B who 
goes the same road at 4 i milts an hou. , where will he overtake A » 

1890 


1 Multiply 347695 by 2 0066. divide the prodqft by 01905 

2 Simplify *4+31“5 + 3 l" I ^v 
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3 - Find by Practice or otherwise the value of 2345 mds. 27 sr. 
and 10 ch. of wheat at A’j.3. to a. 8 p. pci maund. 

4 . Extract the square root of 1 -(’00135) 11 to 5 places of 
decimals. 

5 . One cubic inch of waier weighs 253'17 grams while one inch 
of air weighs *31 grains ; find the number of inches of water (to three 
places of decimals) that would be equivalent to one cubic foot of air. 

6 . On measuring a distance of 32 yds. with a rod of a certain 
length, it was found that the rod was contained 41 times with £ an 
inch over. How many inches will there be over in measuring 44 yds 
with the same rod ? 

1891 . 

0 

1 . Define “Notation,” “Numeration;” and prove that “three 
times four”=“foui times three.” 

„ • • 

Q|Q * I OO 

v 2 . Reduce to a single fraction - x ^ x |\ of *07344. 

7*954 44 2 »t 

3 . The wine in a pipe when full is worth ^19. 9J. 9 ( 1 . How 
much has leaked away, if what is left is worth £9. 16s. 7**Vf ? 

4 . In discounting a bill, what do you mean by “the Banker’s 

profit?” If the simple interest on ^923. i8j. i \d. amounts to 
£17. 9 s. exactly in 138 days, what is the rate of interest per 

cent, per annum ? 

5 - Extract the square root of 99,980,oof; and of 6o r %\. 

1892 . 

1 . How is a fraction affected by add mg the same number to 
the numerator and the denominator ? 


Prove that is greater than f and less than 4 * 

4 + 5 

2 . (a) Divide i [3 + H 3 + K 3 + 1 i)}] by *125. 

(b) Reduce and to their lowest terms and express 
their difference as a decimal. 

3 . Forty men finish a piece of work in 40 days ; if 5 men 
lfiave the work after every tenth day, in what time will the whole 
work be completed ? 

4 . Find the difference between the Simple Interest and 
Discount of .£330 in 4 years at 2^ per cent, per annum. 
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1 Two recurring dccunils are added together , prove that the 
number of digits in the pmiod of the lesult, cannot exceed the 
pioduct of the numbers of the digits m thi origin il periods 

2 Find the value of *4 of 3072 of i mil? 5 fur 30 poles 


3 Multiply Rs 2 1 a by —i ~—f + 

+ 7 + 1 -t -1 r 


4 . Find b\ Piactice th( cost of iocwi ?qis 23 lbs 80^ at 
£1 5 s 8 d pertwt 

5 A sum of monev was divided amongst 5 people , 4 of them 
leteived respectively 15, C 1 „* of the whole, while the 5th received 
Oo 5 3<r 6 d What was the sum diudtd <* 

6 An 0/ of stmdaul h old, of which is alloy is worth ^3 
17s 10W , how man\ sovcitigns would be roin< d from 36 lbs 80/ 
of puie gold ? 

7 hind the square mots o( 6246057024 and 7 


1894 


1 {a) A midtiphcition sum ha\mg been woikcd is putially 

tubbed out the hguies th it inruin in. the tntue, multiplicand 999 
and the last three digits 193 in the product Rt'-toie the complete 
work 


w 


Simplify 


1 * 1 + 0025 x 05 

1J, 1 0025 - oc 


45 x 3^ 
b 


2 [a ) What decimal of Rs 100 must be added to T VA of 
Rs 5 10 a Bp , that the sum ma\ be 10 annas ? 

(b\ Extract the squate loot of 2,6 

3 Two trains stait at the same time from Mir/apote and Delhi 
ind piocced towards each otliei it the rates of 16 and 21 miles per 
hour respectively When the y meet it is found tna one train has 
tiavelled 60 miles nioic than the othei Fmd ? the distance between 
the two stations 

4 Two yeais and six months ago I borrowed a sum which with 
simple interest at 6 pei cent pet annum now amounts to ^^>638-4*0* 

ind the sum 


1895 


1 (a) Explain ivhat is meant by the following terms - 

Prime factor* common measure, common multiple, lowest 
common multiple * 
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ty) A court-yard 452 feet long .and 404 feet wide, is to be 
paved with square stones all of one sue. What is the largest size 
which can be used ? 

2 / ( a ) Simplify of \ + *; f* 

4 2 5 

(d) Find the square root of y 1415926 to four places of 
decimals. 

3 . The differente between the Interest for 4 months and the 
Discount on a certain sum due in 4 months at 4 per cent., is one 
rupee. What is the sum ? 

4 . A merchant sells silk of two qualities which cost him Rs. 5. 
5 a. 4and Rs. 4. 4 a 4fi. per yard respectnely. The selling price 
of the latter is two-thirds that of the former, but the quantity sold is 
double and the merchant gams 25 per cent, on the whole. Calculate 
the selling price per yard of each. 

5 . A policeman goes after a thief who has too yards’ start ; 
if the policeman run a mile in six minutes, and the tluef a mile in 
ten minutes, how far will the thief have gone before he is overtaken ? 


1896 


1 . .Simplify .— 

/ \ •_ e e 2 +lU 2 +U) -125 X( 175 Of 2857 T 4 ) 

v ) 5 ^ * \ 1 4.2(2 + 11,)' ' ‘00025 

2 . {a) Express $ of 7s. 6d. +1 ‘25 of $ s.— 545 of gs. 2d. as a 
decimal of £10. 


( 3 ) Extract the square root of 40000-400001. 

3 . What is an aliquot part of a quantity ? 

Find, by Practice, the time of building a wall 27 yaids long, 
\ yard thick and 6 ft. high, of which one cubic yard is built in 3 hours 
18 minutes and 45 seconds. * 

4 . How far shall I ride with a friend who leaves Allahabad at 
9 a.m. and will drive to ICarchana which is 10 miles fiom Allfebabad 
in one hour, that I ijriay 'by walking back at the rate of 4 miles an 
hour, reach home at 11-30 a.m. ? 

6. A owes B Rs. 1 435 due at the end of 4 months, Rs 630 due 
at the end of 8 months, A\y.86o due at the end of a year. B wants his 
money forthwith. What ought A to pay him reckoning interest at 
7i per cent. ? 

1897 . 


1 . What is the largest number which divide^ both 2397 and 
2491 without 4 remainder ? What is the smallest pumber which is 
divisible by both of thf$e numbers ? # 
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2 . State and prove the lule for pointing in multij^ication of 
decimals. Why is the removal of the .decimal point one place to the 
right equivalent to multiplication by 10:* Illustrate your answci by 
comparing the numbeis 23015 and 230*15. 

Find the square root of *08027. 

3 . A person lent another a sum of money foi 72 clays at 3 pei * 
cent, per annum. At the end of that time he received ,£293 12 s o\d. 
What was the sum lent ? 

4 . The compound interest on a sum of money foi 3 years at 
5 per cent, is ^331. os 3d. , what is the simple interest? 

5 . If a rupee is worth one shilling and three pence half-penny, 

and a shilling is worth 1*25 francs, what is the value m francs of 
1,365 rupees ? * , 

1898 

1 . Define measure of a number and find the (.. c. M. of.— 

(i) Rs.2. 4 a. and 10 a (li) ^ and §. 

(a) Find the greatest numbet which will divide 13956 and 14565 
and leave a remainder 7 in each t use 

2 . Simplify :— 

(a) I J 25_«f_*f.£_IO«. 8^ 

' *637 of Rs 7. I2ci.’ ’ . 

(b) i- of { -\*t. 

3 . Extract the square root of 9+ ■ —— and calculate the 

I+ 7 +l 

difference between this square* root and 3+i , 0 v r 2to three places 
of decimals. 

4 . Find the cost in English money of travelling from Vienna 
to Trieste, a distance of 363 English miles, the average cost per 
German mile being 13 kreut/ers (Given that 1 German mile=* 
4i English miles ; £1 = 25*5 francs ; 375 fiaius-= 105 kreutzers.) 

5 . What is the present value of a legacy of £149. is. 3d. due 
7 years hence, at 2\ per cent, simple inteicst ? 

1899 . 


1 s ™p» f y v r0f (, + Ti l^o^vof( 7 -^-i ’ “ d express 


of Re. 1. 5 a. as the decimal of Re. r. 4 a 


2 . A number may be divided by 125 by multiplying U by 8, 
and then making off the last three digits as decimals. Explain 
the reastm for this ; and divide 5335 by 125.* 
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' 3 . What is the meaning of an “ aliquot part” ? 

Find by Practice the vftlue of 24 tons 3 cwt. 2 qrs. 25 lbs. at 
£17. iff. 6d per ton. 

1 * 

4 . . A piece of work can be done in 72 days by 17 men working 
' together. If after 9 days of work, these are joined by 4 others, in 
‘how many days will the work be finished ? 

5 Extract the square root of 5 and *5 each to 4 places of 
decimals ; and shew that the square root of '4 is ’6. 

6. What is the difference between the interest on a bill of 
■£138. 13$. 4 d. for 3 months, at 4 per cent, per annum, and the 
discount on the same for a quarter of a year, at the same rate ? 

7 . t (a) A speculator sells at a profit of 50 per cent. ; but his 
purchaser fails, and only pays 8a. in the rupee. How much per 
cent, does the speculator gam or lose by his venture ? 

(b) A person investing m the 4 per cents., receives 5 per cent 
for his money. What is the price of stock ? 

1900 . 

1 . State the rules for multiplication and dmsion of decimal 
fractions. 

Assuming that the surface of a sphere is 3*1416 times the square 
of* its diameter, ancl that the earth is a sphere whose diameter is 
8000 miles, find what fraction of the whole surface of the earth is 
the area of India which is 1350000 square, miles. Express youi 
result as a decimal fraction. 

2 . What are circulating decimals ? Distinguish between pure 
and mixed circulating decimals. 

(a) 'Add together £, and express the sum as a mixed 

circulating decimal. • * 

X ; „ ^ — of Rs. 8. 5 a. to the fraction of 1 a 

(Tr+S)X 4 o • 

3 . (a) Find, by Practice, the price of 100 bags of Rosa sugar, 
each weighing 4 seers 2 powas and 3 chataks, at 6a. 9 p, per seer. 

t {b) Find the square root of 10*62 to three places of decimals. 

4 . What sum of money will amount to Its.3528 in two years 
at 5 per cent compound interest ? and what will it amount to in 
two more years ? 

5 . What monthly income will be derived from ( the investment 

tif Ofte lac of At pees in the 3i per cent. Government'of India paper 
at ioo^| ? * '* ' * 


(b) Reduce *0416 
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1901 . 


1 . (a) What is the greatest length which is contained a whole 
number of times exactly in both 25!$ feet and 21.& feel ? 

(b) Find the value of 


■49 of ( 3 ±- pbA*A of / 4 6 . 

2'i (4-F t) ** 


2 . (a) Express the difference between '9428571 and '857142 as 

a vulgar fraction in its lowest terms. 


(b) Extract the square root of 
■ 0253 x-365 
8*03 


to five places of decimals. 


3 . In a two-mile race A wins, B being 22 yards behind, and C, 
106 yards behind B. By how much would B y beat C in a three-mile 
1 ace ? 


4 . What sum at a compound interest will amount to Rs&qo at 
the end of the first year and to Rs.676 at the end of the second year ? 

5 . How much 3^ per cent. Government Securities at 95-} must 
be sold out in order to purchase enough 5 per cent. Calcutta Muni¬ 
cipal Debentures at r 19 4 * to produce an annual income of Bs .665 ? 
(a brokerage of f per cent, being charged on each transaction). 


1902 . 


1 . Find the c. M. and 1.. c. m. of 49*383 and -142569. 

2 . Simplify x 3 j + — 75 x 3 ’ 5 - 'i6. 

F J -075 ii 2'i 3 75 

3 . Find by Practice the value of 246$ maunds of sugar at Rs. 13. 
5«. 4^. per maund. 

4 . A' and B have between them 132 horses ; *25 of A* s«*142837 
of B* s. How many had each of them ? 

5 ., Six men and fi\ e boys can do a piece of work in 7 days : they 
work at it till they have completed 4 of it j then two of the men leave 
and two more boys come. How long will thte work be in hand, if a 
boy does half as much work as a man ? 

6. If I lend a friend ^f.1250 at 4 per cent. Simple interest and 
tell him to keep it until principal and interest amount to R, r.i66tk 
10a. 8/., how long will he hstve it ? 



ANSWERS. 


FjX. I. (pp. 7 - 8 .) 

§ 

43 ; 79 ; 05 ; 04 ; 58 ; 97 ; 60 ; 87. 

2 . 449; 598 ; 704 ; 405; 235; 958 ; 725; 835. 

3. 4000; 7804 ; 89063 ; 53223 ; 8046 ; 603240 ; 500505 ; 909009. 

4 . 341323 ; 200075 ; 707070 ; 500000 ; 80008 ; 402700. 

5. 9043602 ; 7859632 , 3040020 , 1403000 , 5500676 ; 11000005 ; 

1378267 ; ioioooi 

8* 4^387025 ; 92568985 ; 11565437 ; 40x540005 ; 96096096. 

7. 349004065 ; 100013001 ; 909009099 ; 842246484 ; 3452161 ; 

494000000. 

8. 99099099; 111650050; 640064600 ; 500703002 ; 609001208 

9. 2804252097 ; 12036054079 ; 4000900005 , 6304506506 ; 

40280530259. 

10. 400000010000 ; 836573244006 ; 900900900009 ; 600060006006. 

11. 9405004250; 413723009004 ; 5808068080. 

12k 8000000207005 ; 3004702164722 ; 1000000300005. 

it 99000090099909 ; 100196400010009. 

14 . 654323004021050301 ; 47526870744103284. 

15 . 9000004000640000365. 16 . I OOOOO ; 99999999 ; 6. 

17 . 88, 89, 90, 91, 92 ; 612, 613, 614, 615, 6i6, 617, 618, 619 ; 948, 

949 , 950 , 95 i, 952 , 953 , 954 , 955 , 95 &, 957 , 958 , 959 , 960, 961, 
962, 963, 964, 965, 966, 967, 968, 969. 

1 $. The correct writing is 5505505 ; hence^ind out the mistakes. 

Ex. II. (p. 11 ) 

1 . Seventeen ; twenty-four ; thirty-five ; forty-six ; twenty *seven ; 
forty-eight; fifty-nine ;• seventy-six ; eighty-four ; ninety-five ; sixty- 
six ; seventy-five ; eighty-nine. 

2. Two hundred and seventeen ; three hundred and nineteen , 
fire hundred and cighty-threc ; six hundred and ninety-five ; seven 
hundred and twenty-five ; three hundred and eight ; four hundred 
and six ; eight hijndred and forty-six ; nine hundred and thirty-two ; 
seven hundred and twenty-five. 

3 . Three thousand, four hundred and six ; five thousand, two 
hundred and«sixty ; four thousand, two hundred and *thirty-six ; three 
thousand, two hundred *and ninety-eight ; five thousand, she hundred 
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and seventy-eight ; two thousand, four hundred and five ;«nine thou-* 
sand, two hundred and eighty-si\. 

4 . Forty threp thousand, two hundred and one ; eighty-seven 
thousand and fifty-four , thiity-fom thousand and two ; forty-nine 
thousand, eight bundled and three , fifty-eight thousand and* thirty ; 
seventy-six thousand, five hundred and three. 7 

5 . Nine hundred three thousand, seven hundred and fifty-six ; 
nine bundled three thousand, two hundred and eighty-fottr ; ejght 
hundred twenty-seven thousand, one hundred and nine ; three hund¬ 
red nineteen thousand, four huudied and twenty , two hundred forty- 
three thousand and sixty-five . one hundred twenty-three thousand, 
four hundred and fifty-six. 

6. Two million, seven hundred fourteen thousand, three hundred 
and twenty-five; eight million, forty-seven thousand, three hundred 
and twenty-eight ; four million, ten thousand and ten ; eight million, 
four thousand, six hundred and forty ; one million, two hundred 
thirty-four thousand and seven. 

7 . Twelve million, eight hundi ed seventy thousand and forty- 
five ; twenty million, cighty-fom thousand, two hundred and sixteen ; 
seventy-nine million, thirty thousand, two hundred and eighty-four ; 
forty-three million, two thousand and five 

8 Three hundred twenty-one million, four hundred eight 
thousand, six hundred and fifty three ; four hundred eight million, 
seventy-six thousand and thirty-two ; threg hundred fourteen million, 
one hundred fifty-nine thousand, two huudied and sixty-five ; fine 
hundicd twenty-three ipillion, four hundred fifty-six thousand, seven 
hundred and eighty-mne. 

9 . Five hundred seventy-one million, two hundred sixty-eight 
thousand, four hundred and five ; thiee thousand, one hundred seventy- 
nine million, forty thousand, six hundred and one ; three hundred 
nineteen thousand, six hundi ed eighty million, two hundred nine 
thousand, and seventy-eight 

10 . * One billion, two hunched thirty-four thousand, five hundred 
sixty-seven million, six hundred hfiy-four thousand, three hundred 
and <wenty-one , five billion, twenty thousand, forty million, three 
thousand and sixty ; four billion, three hundred two thousand, five 
hundred million, seven hundred sixty-four thousand and nine. 

11 . Two hundred thousand, nine hundred million, six hundred 
thousand and two ; forty-three billion, two hundred eighty-seven 
thousand million, six thousand, three hundred, and* twenty-one ; sifcfcy- 
four billion, two million, six hundred forty-six thousand and two. 

12 . Three hundred nineteen thousand, eighty million, two 
hundred fifty-nine thousand, four hundred and seventeen ; two hund¬ 
red thirty-six billion, forty-five thousand, nine hundred seventy-eight 
million, two Hundred thirteen thousand, four hundred and seventy- 
■eight. * 
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13. Qne billion, three hundred twenty-seven thousand, eight 
hundred seventy-five million, fcun hundred thirty thousand and twenty- 
nine ; five billion, four hundred thirty-two thousand, one hundred 
sevpnty-six million, nine hundred eighty-nine thousand and seven. 

14/ 97542 ; 24579 15 90, 5 ; 6o, 4 ; 500, 70, 5 , 

, 8000, 200, 90, ; 40000, 200, 70, 6 ; 3000, 200, 5 ; 

400000, 70000, 8000, 200, 90, 6 ; 40000000, 300000, 2000,600, 
5 ; 50000000, 3000, 20, 9 ; 70000000, 300000, 6 ; 

9000000000, 700000000, 80000000, 6000000, 2000, 30. 

18. Ninety-nine thousand, nine hundied and nmety-nine ; one 
million. 17 234, 243, 324, 342, 423, 432. 

Ex. III. (pp. 12-13.) 

1 . • Nineteen thousand, two hundred and thnty-seven ; stxt) 
thousand and cighty-one ; foitynmc thousand and twenty-seven ; 
one lac, si\ty-se\en thousand, two hundied and eight ; two lacs, seven 
hundied and fifty three ; eight lacs, thuty thousand and five. 

2. Seventy lacs, ninety thousand, seven hundied and nine : 
eighty lacs, one thousand, and twenty-fiv e ; thirty-nine lacs, five 
thousand and eighty-six; two uoies, fort} la< s, fifty thousand and 
eight ; forty lacs, one thousand, seven hundred and forty-five. 

3. Four crores, two lacs, seventeen thousand, eight hundred 

and fifteen ; four hundred and three croics, twenty-four thousand, 
thjjee hundred and* forty ; four hundied and seventy eight ciores, 
two lacs, thirty thousand and sixteen ; two runes, thirty-four lacs, 
fifty-six thousand. « 

4 . Iwelvc crores, thirty-foui lacs, fifty six thousand, seven 
hundred and eighty-nine ; six hundied and forty-five ciores and three 
lacs ; seventy-six croies, two lacs, foity two thousand and nine 
hundred. 

5 . Four hundred and fifty crores, two thousand, four hundied 
and thirty ; eight hundred crores, seven lac s, and eighty-five thousand ; 
four hundred and two crores, five lacs, four thousand and eight. 

6. 415208 ; 5604029 ; 84374209 ; 800005 ; 7500000 ; 30007^8. 

7. 21500004 ; 370704012 ; 1451900007 ; 50990405607. 

8 . 803001011 ; 42951400085 ; 754101409009. 

* 9. 200 ; 1 thousand ; 400. 10. Forty crores, fifty lacs, 

seventy-five thousand* nine hundred and four. 

11. Sankha ; trillion. 12. The correct writing is 90504756 ; 
hence find out the mistakes. 

* Ex. IV. (p. 14.) 

1. 7 ; 17s 31 5 54 J 34 i 39 - & 95 ; 48 ; 95 i 3f 14 5 5*4 5 4*9 

i 3. 1009 ; 1804 { 1650 ; 1766 ; 1100000 ; 605. * 
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4 5555 ; 6 55° ; 210440 ; 290540 ; 1000010 ; 2501100. 

5. IX, XVI, XXXV, XLVI. LXVIII, LXXV, LXXXIX, 
XCIX, CV, CXLVIII. 

6. XXXII, XXVIII, XLIX, LXIX, LXXVIII, XCV, CCXV, 
CCCXXVII, CDXXXIII, DXLIX. 

7. DCCXLV, CMXXIII, DLXVII, MCCXXXIV, MDLXVII, 
MDCCCLIII, MCMXVII. 

8 . MCCXXXI, MCCLXII, MDCCCLXI1, MDCCLXXV11, 
MCMXCIX, MMI, MDCCLXIX. 

9- XVCDXCVIl, XXXV, CCCL, DCLIII, MI, MMMMMLD. 

Ex. V. (pp. 16-17.) 


7. 

11. 

a 

J 3 - 

9. 

16. 

10. 

23. 

11. 

9 - 

12. 

10. 

13. 

23- 

14. 

30. 

15. 

27 

16. 

20. 

17. 

33 - 

ia 

21. 

19. 

2 5 - 

20. 

16. 

21. 

19- 

22. 

29. 

23. 

5 °* 

24. 

21. 

25. 

23 - 

26. 

37 - 

27. 

36. 

28. 

40. 

29. 

128. 

30. 

57 


Ex. VI. (pp. 19-22.) 


1. (i) 102. (2) 208. <3) 200. (4) 115. (5) 213. 

(6) 215. (7) 200. (8) 116. (9) 214. (10) 224. 

<11) 276. (12; 222. (13) 503. (14) 2133. (15) 1697. 

(16) 14624. (17) 1890. (,18) 995. (19) 12345. (20) 2956. 

(21) 2489. (22) 29125. (23) 25575. . (24) *1239. (25) 780. , 

(26) 2227. (27) 2435. (28; 6553. (29) 7812. (30) 36092. 

(31; 28026. (32) 37^67. (33> 16553. ( 34 ) 23724 ( 35 ) I 7764 - 

(36) 26973. (37) 60714. (&) 336513- (39) H4563 (40)400257. 

(41) 358064. U2) 390370. 143 ) 3140069. (44) 2329089. 

(45) 746506. (46) 23726503 (47) 30421482. (48) 25522084. 

(49) 28556362. (50) 20222215. (51) 3388360. 452) 4025738. 

( 53 ) 37 I 558 18 * ( 54 ) 260342508. (55) 171357573 . 

2. (1) 1.7866. (2) 172846. (3) 42612875. 

(4) 518890. 4.5) 19169327. (6) 12842644. 

3. (1) 12891663. (2) 21086067. (3) 531904. 

(4) 2689134309- ( 5 ) I7 88 59i628. 

4. 162209. 6. 1694375. 6. 2230626. 7. 2294129927, 

a 20566726566. 9. 13341749- * 10. 15701653981. 

11 . 1454. 12 . 497 . 13 . 337- 14-140. 

15 . 1338. 16 . 1464. 17 . 977°- ( la #42068. 

19 . 50150009. 26 . 17863411. 21 . #4387. * 32 . 3554. * 

2 a 6529. 24 47423136. 25 . 1847. . 26 . 3826, 

27 . 382169. 2 a 365. 29 . #232031. 30 . 6116. 

Ex. VII. (pp. 24*25.) 


11 5 . 43- i- l§r 7- 

la 11. . 17- 5- 1? 1. 


14 

ia 
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Ex. VIII. (pp. 26-28.) 

1 . (0 17 - (2) 34 - ( 3 ) 16. (4) 16. (5) 9- (6> 154 - 

, (7) 209. (8) 198. (9) 594- (*o) 205. (ri) 6239. (12) 2849 

(i3> 1189. (14) 2886 (15) 4370. (16) 6092. (17) 496®. 

(18) 18469. (ly; i^yoy. (20) 16449. (21) *4759- (22) 668493 
(23) 327699. (24) 127589. (25) 229678 (26) 74819- (27) 286699. 

/ . m oft _ n .11 / \ / . .. o / \ _ / _ 


(28) 18838478 
(31) 64446566 
( 34 ) 555939946 . 

( 37 ) 738776598 . 

(40) IOOOII. 

2. (1)68999577036 _ 

(3) 60005393 ; 192484228 
(if 40101 ; 88890 ; 109089. 


3 . 

4 . 

t 

9 - 

10 . 

13 . 

19 . 

24 . 

28 . 


(29) 246913578 
(32) 100909765 

( 35 ) 4691357 . 

(38) 66760615. 

(41) 3641 7995 *• 

9999. (2) 99099 ; 766899 ; 173706. 

(4) 10942895 ; 67200757689. 
(2) 1288S74 ; 28890; 520986. 


(30) 5101262. 
(33) 22591687. 
(36) 272886756. 
(39) 414866185 


(3) 533*8 ; 2378 ; 1188988. (4) 823611 ; 1213667908. 

4699 ; 2167090875. 5 . 19279548. 

809089. 7. 4091 ; 900000. 

1576542 ; 95423*5; 967599 ; 2387655; 49597 * * ; 9095493 ; 996535- 
754321 ; 179400; 8480222 ; 6174909 ; 183227 
304924818. 11 619310439 12. 748696147. 

i. 14 . 1688. 15 . 1796 16 749 17 . 2327 18 . 4*7 

21 . A’8yi. 22 12161. 23 . /?8y7y76. 

25 . 76. 26 A 23 ; B 47 ; C 35. 87 . /?3°87- 

29 . 650 ; 858 30 . 1900 ; 81 years 

Ex. IX. (pp. 29 - 30 .) 


51 20. 49 

8630098 

336 i 


1 . 

4 - 

2. 1609. 

3. 92. 

4 . 396. 

5 1034 

6. 

3742 . 

7 6140. 

8. 15022. 

9 . 1273. 

10. 682. 

11. 

26 ; 19. 


12. 6 ; 3 ; 57 ; 

14 ; 426 ; 

2. 



Ex. 

X. (pp. 33-34.) 



4. 

■ 

96. 

5 . 88. 

6 126. 

7 . 54 - 

8. 81 

9.- 

162. 

10. 41 ; 60. 

11. 108. 

12. io ; 

40 r 36. 

13. 

40S. 

14 . 217. 

15 . 18. 

16 . 56 ; 

18. 

17 . 

32 

18 . 64. 

19 - 32 . 

20 . 108 . 

• 


Ex. XI. (pp. 35-36.) 


1. 568 ; 4425 ; 11468 ; 18096 ; 24228 ; 404825 ; 396064 ; 231483 ; 

' 1098444. 

2. * (1) 11698 ; 17*547 •* 23396 ; 29245 ; 35°94 ; 4©943 i 46792 5 

52641 ; 64339- - 

(2) 115428 ; 192380 j 269332 ; 3462P4 ; 423236 ; 500188 ; 

538664; 577*40; 731044. 

(3) 7740984} I935246o; 11611476; 27093444; 15481968; 

34834428 ; 23222952 ; 30963936 ; 425754I3 ; 464459°4 
58057380% * 
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(4) 52P70352 ; 45561558 ; 58579146 ; 71596734 ; 84614322 ; 

97631910; 110649498; 1236(57086. 

(5) 1975308642; 2962962963; 3950617284; 4938271605; 

5925925926 ; 6913580247 ; 7901234568 ; 8888888889 ; 
10864197531 ; 11851851852. 

3. (1) 388064 ; 416160; 541376; 833184. , 

(2) 346284 ; 10518588 ; 6050000 , 8224776. 

( 3 ) 735675 5 736944 ? 584212 ; 12010080. 

(4) 64536612 ; 87585402 ; 1014848586 

4 (1) 9809890 ; 98098900 ; 980989000 ; 9809890000. 

(2) 2161530; 2882040; 5043570; 648451/2; 7205100. 

(3) 1827140; 18271400; 27407100 , 456785000; 822213000 

(4) 94894200 ; 1186177500 ; 13443345000 ; 1028020500 ; 

150249150000. 

(5) 720774400 ; 1441548800, 12613552000; 162174240000.* 

5 2274 6. 74451- 7 . 5555555505. 8. ^811224 

9 214948. 10. R 1125. 11 166. 12 O') 98 miles. (11) 1204 miles 

Ex. XII. (pp 39-40.) 

1. 57706 ; 77341 ; 42182 ; 79992 ! 281504 ; 308163 ; 1619723 ; 50516 

2. (1) 1287657 ; 1000055 ; 34381488 ; 153 >355- 
(?) 8539410; 11216556; 46634205, 48954719- 

(3) 1013736849; 145651668; 311305816. 

(4) 2518028865; 757030260; 37355129056. 

(5) 197331^95 : 2706262896; 4059394 , 344 : 7442222964. 

(6) 24149786524 ; 206988105062 , 5327809224181. 

(7) 28631518784; 213248118864 ; 63840278567472. 

(8) 2053737000 ; 59592800000 ; 622439160. 

(9) 2851265148; 593928000000; 5994485049000. 

(10) 2299320000; 51734700000; 24717690000 < 1408333500000; 

268445610000000. 

3 (1) 416948784 (2) 278178269193. (3; 19948130736. 

(4) 78214076605. (5, 3405426851645 (6) 258656813206 

(7) 3090752670781. (8) 21862529907675. 

(9) 22102928324900. (10) 345 2 55387 io. 

(11) 3983561445637782. (12) 31260150931584. 

{if) 604356745368450. (14) 742893741529300. 

(15) 15241578750190521. • 

,4. (ij 433418175 ; 173367270 ; 337103025 . 

(2) 2600509050 ; 9101781675 ; 7313243616. 

(3) 6535022130; 31260150931584; 4594091417461 

(4) 2809599487063727789412 ; 5167962635 2933/7 51696165. 

( 5 ) I34533693 2 4i95728883956 ; 26803379349538380154330. 

5 . o. 6. A’l 59152. 7 . 34864128. 8. 125. 

9 . 24941648. 10. A42973403. 11. 10212310. 

12 . 9630. 13 . 2482. 14 . 493314 - 

15 . 41610. 16 . 2799992. 17 . 57456. 

18 6428506. 19 . 92005008 miles.* 20. 277182864. 



AKITHME1TC. 


634 


J 


1 . 


2 . 

* 6 . 


Ex. XIII. (p. 41 .) 

(1)700. 13 ) 3315 * (3)6840. 

( 5 ) 355752 . (6) 517248. ( 7 ) 454720. 

(9) 1441440. (10) 68785605. 

(t2) 58605120 (131 67886100. 

62968425. 3 . ,595080000. 4 62172. 

99216 7. 720 8. 51948 0. 


(4) 36630. 

( 8 ) 3797115- 

(n) 57737 i 6 o. 
(14) 3417187500. 
5. 23328. 

4096. 10 . 15360. 


Ex. XIV. (p 42.) 

1 . (1) 1, 4, 9 , 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 225, 

256, 289, 324, 361, 400, 441, 484, 529, 576, 625 ; 

1521, 2116, 2916, 7396, 9801. 

(2) 29584 ; 56169 ; 820836 ; 974169 

(3) 531441 ; 762129 ; 1087849 ; 30206016 

(4) 53904964 5 88059456,77369616 , 1522756. 

2. (1) 1, 8, 27, 64, 125, 216, 343, 5 1 2, 729, 1000, 1331, 1728, 2197, 

2744 , 3375 , 4096, 4913 , 5 8 32, 6859, 8000, 9261, 10648, 12167, 
13824, 15625, 50653, 110592, 314432, 456533- 

(2) 681472 ; 912673 ; 1860867 ; 94818816 

(3) 29218112 ; 672221376 ; 447697125 ; 997002999. 

(4) 961504803 , 156242452456 , 963259373376 ; 1879080904. 

3. (1) 211309379856 ; 86536C0625 ; 949005240561 ; 952857108736 
(2) 679740887296 ; 114478037712481 , 4104198146048256 ; 

9996000599960001. 

4. U) 285. (2) 727. (3) 45 - (4) 2025 (5) 96. (6) 910 

5. (i) 55. ^2) 150. (3) 672. (4) 88 (5) 466. (6) 18 

( 7 ) H 767 . (8) 141. 

Ex. XV. (pp. 43-44.) 

4. 6 times and 6 over ; 13 times , 13 times and 6 over. 

6 4. 6. 4 ; 6 ; 12 ; 16. 7 . 17 8. 12. 0 . 16 . 

10. 20. 11. it. 12. 12. 13. 360. 14. 7. 15. 27. 

10. 66. 17. 380 gain. 18. 10. 10. 18 20. 17 


1 . 


& 


Ex. XVI. (p. 46.) 

\ i ) 154 ; 77 ; 57—6 ; 51,..3 ; 46...2 ; 42 ; 38...6. 

227.. .1 ; 170...2 ; 113...4 ; 85...2,75.,,7 ; 62 ; 48...10 745...7 
1685 ; 1203-..4 ; 1053...1 5842...5 5648 1 ; 526...9 ; 495...10 

443.. .8. 

(4) 3438 ; 2292 ; 982.-2 ; 764 ,* 625... 1 ; 573 ; 491...2. 

(5) 11766 ; 7059—3 ? 3922 ; 5042...4 ; 3529—8 ; 2941...6 ; 1961 

(6) 174 ; 1533 ; 69071 ; 16875. 

(7) 10768...4 5.76582 ; 11979052...i ; 315836—7. 

(8) 795917073—3 » 112233444**.6 ; 823045...3. 

(9) 1974538 ?2384163 ; 2645753. 

(10) 9167022 j 5809731*^54869684...9; 51981806—7:49382716—1 

93* • 8. L 9006 ^92. * * 6. 94* 

#• # fit A«r» 20* 
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Ex. XVII. (pp. 49 - 50 .) 

■ 

1. (1) 4021. (2) 2050...8. (3) 1010...6. (4) 7002. 

(5) 1849129...40. (6) 2176183. (7) 1367372. (8) 1736834-.34. 

(9) 1272250...6. (10) 84293. (11) 7629302. (12) 93845796- 

(13; 593559 *•-6. (14) 325698042...25. • (15) 172956436...7. . 

(16) 45783975 . ( 17 ) 987654321. 

2. (1) 3409371- (2) 11951629...79. <3) 356995601...29. 

(4) 7071. (5) 57096. (6) 103944. 

(.7) 87997 214. (8) 7341069. (9) 137641.-371. 

(10; 967427210...61. (11) 87366...6076. (12) 190182. 

(13) 19915-..5559. (h) 65839...2. (15) 886797.-1310. 

(16) 3192...4966. (17) 1453...2286. (18) 43349...1140. 

(19) 193421...811. (20) 16575. (21) 4938. # 

(22) 73086413. (23) 37956314. (24) 70080092...7322. 

(25) 507001...4221. (26) 85802...2575858. (27) 9640...999821. 

(28) 736 ..30167291. (29) 328...65220054. (30) 2796. 

(30 30305. (32) 987654321. ( 33 ) 5745856148G5. 

(34) 800300500 (35) 2837154309- 

3. (l) 42439...5498 ; 26171.. 7874 ; 5822...6639 ; 4167...2898. 

(2) 8122...9 ; 4061...9 ; 27o7...i9 ; 2030...29 ; 1624...29 ; 

1015...29 ; 902...49. 

(3) 3426...4 ; 856...204 ; 571.. 4 , 428...204 ; 380...604. 

(4) 98168...426 ; 6544.. 6826 ; 24542...426 ; 165...159826. 

(5) 12433128...54 ; 653266. 334 5 6566...27734 ; 42401...18834.^ 

(6) 3216 6886 ; 229...47832 ; 3396.. 5094687. 

4 . (t) 11. (2) ioe. (3) 433- (4) 53- (5) 284074. 

5 . 72158. 6. 17. 7 . 15 8 75 * 9 - 21. 10 . 420. 

11 . 973. 12 . 5669. 13 . 1799 14 * 7 v’i 1. 15 . 478. 16 . 201. 

17 . 1888 ; 101001. 18 . 66 19 . 15 ; 3. 20 . 186746...492. 

Ex. XVIII. (pp. 51 - 52 .) 

1. (0,26. (2) 26. (3) 25. (4) 27. (5) 552. (6) -*6 

(7) 815. (8) 303. ^9) 69. (10) 130. (11) 778. 

2. (1) 1036. (2) 1008. (3) 1808. (4) 8969578. (5) 2067.^ 

3 . $82. 4 . 1000. 5 1675. 6. 3582. 7 - 636 

& 162. 9 . 3370. 10 1999999998 11. 1098897. 

12. (1) 150. (2) 2034. (3) 83. (4) 172720. (5) 24. 

(6) 554 * ( 7 ) 21. (8) 24. (9) 93. (10) 17541- 

Ex. XIX. (pp. 57 - 58 .) 

1 . 847091. 2 . 38967. 3 - 81757. 4 . 7640. 5 . 7124 ; 5516. 

6- 94 ; 7 9- 7 . 905 ; 521. 8. Carriage /?s.$ r 1 ; Each horsed. 173, 

9 . 780; 420. 10 . 105 ; 63. 11 . Ram 42, Gopal 35, Hari 28. 

12 . 50 oranges, 35 apples, 27 plums. lMLmd Rs . 55 t BRs . 65, CRs . 85. 
14 . A /fa. 1244, i? Rs . fyfa , C Rs . I7p6jm6., 35 ° 7 * 18 . 1 887378. 

17 . 9306. 18 . 372^5. 19 . 175* JT 20 * *§878. 8L 2107. 
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88. 31352. 23 . 109; 278 24 403. 25 . 141 26 (1) 1830 

(2) 5050. (3) 155. (4) *256 240. (6) 800. (7) 493. (8) 1430 

27 . #1.2704 28 960 miles. 29 156. 30 . 5193171 

81 . 99735 > 10137* 32 . 100191. 33 . 9999700002. 

34 . 9999, rein. 999 _ 35 10876799. 

Ex. XX. (p 00 .) 

1. 942636 ; 999457944.99214093 6 ; 9920146. 

2 (1) 4352. (2) 10924 (3^ 33 1 8939* (4^ 3857. 

3 . (1) 60 ; 6 ; 10277. (2) 29889 ; 3318377. (3) 33493*9 : 

36438018. 4 1370 ; 25780 ; 17363- 

5 . (1) 43555*6 ; 7121448 ; 8552448 ; 5027211 

(2) 1252562304; 1613118976 ; 3769357248. 

(3) 7490168136 ; 4334453248 ; 3160438848. 

(4) i5735o6o; 461981520; 14850510675 

6. (1) 2558192 ; 2295864 ; 77967198 ; 448602324. 

( 3 ) 157739562 ; 303794712 ; 4288179204 ; 6726045t5 

7. fl) 49110419796; 144872064531 ; 63773226584. 

(2) 996275287620 ; 397685408184 ; 5334673883463 

(3) 44818796323449 ; 603155680760244 

8. 1269488804031 ; 25332654572848. 

Ex. XXI (pp 63 - 64 ) 

1- 0) 4396630 ; 21983150 ; 6594945° ; 109915750 ; 549578750 

(2) 959175 ; 2238075 ; 4795875 ; 7993135. 

(3) 439556825 ; 2197784125 ; 6593352375 ; 

10988920625 ; 54944603125 

(4) 439545546 ; 4435414146 ; 44394100146 ; 443980960146 

(5) 556032 ; 5768832 ; 57885248 , 57908416. 

(6) 96081172 ; 1056892892 ; 11625821812 ; 873412792088. 

'“8. (l) 1369 ; 2025 ; 2304 ; 3025 ; 4225 ; 5625 ; 4096 ; 5041 ; 6889 , 
9216 ; 15625. 

(2) 11664 ; 22201 ; 24336 ; 33489 ; 46225 ; 152881 ; 228484 , 

207936 ; 274576. 

& (59) a -( 6 )* J (S$)^ J (io5) J -(2i) 9 ; (22i) 9 -(24) a ; 

(397)*-(8i) j . 

4. (1) 150000; 400'; 2140200; 2805000. 

( 3 ) 176384 5 2892000 ; 7386000; 52640. 

&. (1) 2 ; 9669.* ‘ (2) 500 ; 4124. 

0 . 99995356., * 7 A 1006434. a 100028544; 99991331 

EA XXII. (p. 66.) . 

1. (1) 45660; 6210...48 ; 9607. 

(2) 122276,*.23 ; 7^556.4-65 i 99904...53. 

*• ( 3 ) m 3 %&*m 450314-66. 
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(4) 2733S34--7 i 1195921...15 - K 1063041...7 ; 797280...79 ; 

154457...242. (5) 120696... 136 ; 37663...30; 4565...512. 
(6) 28716695 .68 ; 19339815...68 ; 10028052... 152 ; 4099...1^3. 

2. (r) 759?...4 ; 759...14 ; 75...464 ; 7...2964 ; 1518...14. . 

(2) 1750863...1 ; 583621...r , 350172...? 250123...U ; 

[94540 ..16 ; 159169...21 ; 134681...51 ; 116724...16. 

(3) 722185 ..64; 515846...139 ; 401214...39; 328266...39. 

(4) 1237807...1 ; 412602...126 ; 247561...251 ; 176829...501. 

(S' 7859 *" 3 8 5 i 5 iix 7 *— 4593 ; 8787...1988. 

Ex. XXIII. (pp. 68 - 69 .) 

1 . 52. 2 . 78. 3 . 21. 4 . Rs. 288. 5 . 7 hours. 

6. A AY224, B AY 336, C AY448. 7 . A 410, B 902, C 1312. 

8- A’i 265 9 . 33. 10 . Son #£.45000, daughter AY 15cJoo 

11 . I 2 .uh man A’s 1050, each woman AY 87 5, each child AY 175. 

12 . 1440. 13 . >4 AY 422, A? AY633, C AY844, /> #£.1055. 

14 . AY 4. 15 . 6. 

Miscellaneous Examples I. (pp. 71 - 76 .) 


1. 

4. 

8 . 

13. 

15. 

20 . 

24. 

27. 

30. 

34. 

35. 
38 
41. 
43. 

4 a 

50. 

53. 

sa 

80. 

62. 

63. 

ea 

67. 

71 . 


5338845 57 2.379708. a 

7222 and 84:56 5 (1) 119. (11) 2268 6. 

2378. 9. 172180. 10 400. 11. 

188521 males, 246090 females. 14 . 

22771. 16 . 305. 17 . 1735 °- 16 . 

49505296. 21 . 480. 22 . 2220. 23 . 

51 ; 6 25 .» House Rs. 507200. 26 . 

1st 8799 ; 2nd 3557 ; 3rd 5204. 28 . 

52 yeais. 31 . AY2914. 32 . 139. 33 . 

Eldest A’9.1230928, second AY706806, third AY489764. 

180440. 36 . 435 seers. S 7 - C is 3 years older than D. 

A has 80, B 69, and C 157. 39 . 29. - 40 . 1429, 

Rs.? 90. ^ 42 . ’* - ”- ”- 


63550 and 62128* 
Rs.23006. 7 . 38. 
3679, 12. iox. 
(4010) J -(2779)’. 
723. 19 . 1865. 

581506; 5815*50. 
i3- 

203. 29 . 400. 

He gains AY25. 


99* hours. 44 . 

rem.= io2. 46 . 

«After 9 hours. 49 . 

4997. 51 . 

.A Rs.i. B Rf. 10, C AY 15. 
386641* 57 . 

A 167, B 501, C 799. 


Rs 3327, Aj.3201, Aj.3070, Rs. 2949. w 

(10208) J - (8983)*. 45 . Quotient =* 2442 ; 

Rs. 8240. 47 - AY593810. 

Chad AY 1545 more than B. 

2568307. ' 52 . A Rs. 25, B Rs. 15, 

54 . 987? 55 . 2664 ; 1390408. 


(I, 

1 


31 


1440. 


(2) 

64 . 


300. 

45 - 


2 

7 

6 

_9 

4 

JL 

3 

1 

8 


286. 


5 a 3. 


58 . 

81 . A AY500, B AY 756} 
C Rs. 1000, D Aj.27^0, 
65 . ,#£.1250. 


49110419796; 144872064531 ; 63723226584. 

18441216 . * eg. Rs.670. w. 403- 3 J«. 

no. 72. 1044 miles. 73. 224 miles. 74 57606 . 

75, 10 days. * 76. AY 11 . 77. 105 . , 78» 49 . 

79 . A ^.546 ,*B Rs. 569, C Aj.1169, D Rs. 1700. 

80 . He gained Rs. 4 a head, no. of bullocks 4*17 5. 
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Ex. X2£IV. (pp. 80-81.) 

1. (i) 272 a. ; 304a. ; 672a. ; 720a. ; 1104a. ; 1344a. ; 1520a. 

* (2) 1392a. : 1920a. ; 3920a. ; 7360a. : 156a. ; 334a. 

(3) 582a. ; 861 a. ; 1403a ; 1279a. ; 3755a. 

2. (1) 6528A ; 10752^. ; 18624/. ; 28032/*. , 656647*. ; 952327*. 

(a) 16188A ; M 73 6 A 5 50988/ ; 1 545 - 4 /^- 5 181 5 13 A 

(3) 2970/.; 1511A i 154iA ; 1857A 

(4) 81693/ ; 105647/*. ; 2400677* ; 969769/*. ; 87731/- J 

6073/*.; 65959/*. 

3- (1) 33287*5., 9984/*. ; 12167*?.. .3648/*. ; 71927*.?., 21576/. ; 

2350/* 1 7050/. ; 13 1 5 / , 3945 / 

(2) 56097*5-., 16827A ; 110317*5., 330937* ; 144387*5., 43314/. ; 

• 3 ° 5 l 3 fi s -i 9 1 539 /- » 5 °° 5 i/*, » 5 °i 53 / ; 875 /f-, 2625A ,* 

13791/5., 4 * 373 /- 

4 . (1) 6080^., 24320c. ; 108804'., 43520c. ; 17920^., 71680c. ; 

24960/f., 99840c. ; 33600^, 1 34400c. ; 27020^., 108080c. 

(2) 329457 N I 3*78or. ; 7975 . 4 '-) 31900c. ; 129860^., 519440^ ; 

24145^., 96580c. 

(3) *55Sqe-) 62200c. ; 17237^-) 68948c. ; 30626964'., 12250784c. 

5. 68950c. ; 87805c. ; 23570c. ; 7605831c. 

6. (1) 5600/5., 16800/*. ; 59207*5., 17760/* ; 676C/5., 20280/*. 

(2) 8507*5., 2550/. ; 249287*5., 74784/*. ; 772807*?., 231840/*. 

( 3 ) 547392/.?., 1642176/ ; 40314/*-, 120942A ; 

# 108720C/5., 3261600/*. ; 26464/r.. 793927*. 

7. (1) 1458, 2916, 5832 ; 1850, 3700, 7400 ; 2456, 4912, 9824 ; 

2854, 5708, 11416 ; 8486, 16972. 33944 ; 

194806, 389612, 779224. 

(2) 1717, 3434, 6868 ; 19453, 38906, 77812 ; 

146492, 292984, 585968 ; 115018, 230036, 460072. 

8 . 2412, 9648 ; 4242, 16968 ; 4801, 19204 ; 96181, 384724. 

9. (1) 6400000 ; 28501 ; 48604 ; 40015 ; 19729. 

. (2) 169674 ; 99741 ; 309206. 

10 . (l) 69005. ; 99605. ; 159005. ; 280405. ; 1817205. ; 1618405. 

(2) 14215. ; 98185. ; 158135. ; 691375. ; 1280675. 

11 . (1) 15600 d. ; 235201/; 374401/. ; 97200c/. ; 443760 d. ; 

1210320 d. ; 21216640c/. 

(2) 32340c/. ; 47676 d. ; 9997?//. ; 126300c/. ; 222324c/ 

• (3) 560 d. ; 97261/. ; 2733c/. ; 89900c/ 

. (4) 157362c/ ; 17201c/. ; 82481c/. ; 305997c/. 

12. ( 1 ) 42437 - J 73917-J * 33937 - \ 283647 - 

(2) 974037- ,* 1470427- ; 5763007. ; 805639797. 

13. (1) 372, 744 ; 45°, 9oo ; 334, 668 ; 468, 936 ; 212, 424 ; 418, 836. 

(2) 1958400, 3916800 ; 4131840, 8263680 ; 4192320, 8384640 ; 

34891,2, 697824 ; 248472, 496944 ; 1020144, *2040288. 

(3) 38272, 76544 J 23035, 46070 ; 187025, 374050 7422353,844706. 

( 4 ) 749049 , 1498098 ; 1030047, 2060094 ; 4385659, 8771318. 
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( 5 ) 935760, 1871520; 576840, II53680 ; 516480, IO32960; 

313440, 626880 ; 70428, 140856 ; 55664, 111328 ;* 

48054, 96108 ; 4574304, 9148608 ; 778428, 1556856 ; 

61056, I22i 12 ; 936360, 1872720 ; 327520, 655040 ; 

157728, 3T5456 ; 23796, 47592. 

14 . (i) 7600, 5700, 3800 ; 10240, 7680, 5120 ; 646080, 484560, 

323040 ; 148560, 111420, 74280 ; 7*26640, 544980, 363320 ; 
725760, 544320, 362880. 

(2) 936, 702, 468 ; 11588, 8691, 5794 ; 171644, 128733, 85822 ; 

341260, 255945, 170630; 261188, 195891* I30594- 
16 . (1) 96615 ; 18033. (2) 5706 ; 3059 ; 2359 ; 28007. 

(3) 7959; 167190. (4) 47855 5 9 iooo. 

16 . (1) 72346 ; 90009 ; 696543 (2) 72346 ; 80563979 ; 696543. 

17 . 260. 18 . 173- 19 . 93. 20 . 101. 

Ex. XXV. (pp. 82 - 83 ) 

1 . (1) Rs.131. 14 a. ; Rs 299 8a. 5 p. ; Rs. 265. 13^. 3/. ; A^.3538. 

o a. ip. ; Rs.U)7 8 a. ip. ; Ar.2379. 1 a. 6p. 

(2) /?j-38i4. 8 a. 10 p. ; AY 3350 7 a. 10 p. ; Rs. 10324. 1 \a. Kp. ; 
AY 5039. 7 a. 1 p. ; Rs 5433. 15«. 8 \p. 

2 . Rs. 15436 ic xr. 1 ps. ; R\ 19290. 1 a. 3ps. ; AY8551. 14a. 1 ps. ; 

/Y13983. t hi. ; AY86528. 

3 . (1) Rs .26 ; AY 6 ; Rs 1185 14^. 18^. ; AY637. 

(2) Rs.32677. 4 a. 2ps. ; Rs 16152. ‘ua. ; AY842. 

(3) Aj.5357. 7a. ; Rs. 9325. 6 a ; Rs.7 39. 15 a. 2ps. ; 

Rs. 809. 15 a. 3ps ; Rs. 902. Ua. * 

1 (1) Ar.824 ; Ajr.473 , Rs 316. 4 a. 

(2) Af.181 ; Rs.gj ; AY2876 ; AY 19. 

8. (1) £288. is. ; £253 19* ? .£375 *9* 3^- ; £”• 7* 9 d. ; 

£ 37 4- ii* ; £655. 131. 6aT. 

(2) £i53- 3* 4<* ; £295 17* ; £128. 8*. t \\d. ; 

£364. 1 is. 8 d. ; £83920 i6j. i\d. 

(3) £360. is. 7\d. ; £i35- 8 * 7l<* ; £1041. 13J. 8’i/.- 

£295. i8j. 3 4 W. ; £433- 1* ^id. ; £3802. 8 j. 5^. 

8. (l) £449522. lew. ; £ 242778 ; £4807. 6j. ; £110762. I2J. ; 
£178. I2f. Je7 ; £162. 17J. 3d. 

•(2) £252. 5f. 8df. ; £8255. 12J. ; £361 1. 10s. ; £47. I3J. 4 d. ; 
£2057. 12^. 2 \d ; £49649- 5* 

(3) .£31920. 15J.; £26106. 3s. ; £4587. 5J. 6e£ ; £3513- 5* 6«£ ; 
£42. os. $d. 

7 . £156. 7s. 4d. 8. Rs.20. 8 a. 6p. 9 . A*.52. 9 a. 10 . AY 1125. 

Ex. XXVI. (p. 81) 

a 

1. 60, 120 ; 100, 200 ; 92^. 4s , 184A. gs. 4J. ; 835, 1670 ; 

51 2gs. 8 s.j 1024 h. gs. 8s. ; 10217#*. 3 s., 20434*. gs. 3 s. 

2 . 1062, 2124 ; 2359, 4718 ; i75°i 35 °°! 2481, 4962 ; 20759, 41518. 

3 . 46145^.* 2 s. ; 356000; 147 crs. 2 s. 6d. ; 1250*7-.*., 2S. 

1 39 * ; 3059 ; 4665; 2814. 



630 


ARITHMETIC. 


.6. Tj ^ igs . 20$. ; 12771 gs . 19 s . ; 5669^. is . ; gogs . 10.?. ; 

• 6i6gs. 4s. ud. ; 357^. 19^. Q^d 
6- 154//.^. 8s. ; 10349 k.gs. 5-f. Gd ; 100; 6172R.gr. 4c. 6 d. , 35. 

7 . £2. u s. i)d. ; 451. 9J. 5^/. ; £182. m 8 d. 

8. Vfa.327. 4 a. 8 p. ; AV.968. 12a. ; AV.9038. 12a. 4 p. ; At.283. 8 a. ; 


• 9 . 147840. 


Rs.ioy ; A’v?i qci. 


10 . At.8000 ; A.y.6030 S 7 <r. 


Ex. XXVII. (pp. 85-88.) 

1 . (1) Rs. 2. 11a. (2) Rs.2. 6a. 5/. (3) /i>.2. 5a. 9/. 

(4) Aj. 2. 12a. bp. (5; A.t.2. Ort. 8 p. (o) Rs 2* 8a. bp. 

(7) Rs. 29. 5a. 37>. t8j A’i.57. o«. \p (0) Rs 3 13. 2a. 77). 

(10) A.f.361 11a (11) A7.50. 6a. $/> (12) A* 102. oa ip. 

(13) Rs. 206. Ja. 2 1/. (14) Rs 50 8. ya yp. (13) Rs 1205. 14a. 2ps. 

(16) Rs.912. 15 a. ' (17) /&.2813. 5a. 4/. ( 78 ) Rs 10256. <yt. 1 op. 

(19) Aj.18632. 2 a. 5 p. (20) /i\i.2 5,536. 9 a. 8p. 

(21) A.y.28141. 14a. up. (22) Rs 346001. oa. 8p. 

(1) £2. 10s. 2d. (2) £3. is. 4 d. (3) £3 i8v. 2{</. 

(4) *136. 1 7$. yd. (5) £150. 8y. 6 ±d (6) £206. iys 10 \d 

( 7 ) £4908. u. 4 »^« (8) £ S9667. 3 f - 7',V (9) ,£10798. 55- 9',V. 

(10) £16004. iu. 7//. 

fi) Aj.44626 Jia. 11/. (2) Rs 34717. 40. 8/. 

(3) Aj.38349. 10a. 2/. (4) £23306. J4J. 9 id. 

(5) £30485. 17J. 4 %d (6) £24780. 1 2s. 6 $d. 

£113. 6s. 6. £1667. os. 3d. 0 . Rs. 368. 3a. 3p. 


2 


3. 


7 . t A.r.9691. 1 \a. bp. 


8. £311. iu. io}d 


Ex. XXVIII. (pp. 89-91]. 

1 . (1) Rs. 8. ba. up. (2) Rs.28. 12 a. up. (3) 7 i?t.io. 12a. 5 \p. 

(4) Rs. 25. 14a. 3/f. (5) Aj.43. 10a 2ps (6) /fa ] 25. 15a. 1/. 


(7) Aj.511 8a. 10/. 
(9) Aj.2163. 9a. 8/. 
(11^ Rs 2183 14a. 9 p. 
(13) Rs.s 18. 13 a. lop. 
(15) Aj.485. I 4 «- 9 p- 
(17) /fa. 1364. 4a. up. 
2. (1) 6s. o\d. 

(4) 6s. y\d. 

( 7 ) ^ 58 . is. io£d 
(10) £ 3 °- I 4 J- 9$d 
' (13) £467- 4 -f- n-K 
( 46 ) £478. J5J. ?$d. 


(8) Aj.79. 8a. 1 p. 

{ io) AV424. 13a. lop. 
(l 2) As 447. ba. i op. 
(14) AV.i. ia. 1/. 

(16) Rs .898 5a. 4p. 


(2) lu. 8 id. 

( 5 ) 5 ?-jid 

*3$. uia. 

18 id. 



3 . (ij Aj.4727. 15a. iq/ 

13) Aj.ioSs. 13a. 1 op. 

(5) £1027. i6x. 6 id. 

(7) Rs. 29. 15a. 6/. 

1 £197. 16 s. 6^d. 5 . Aj.294. 11 a. ips. 

% £5* 9J. $d. 8. ^.590. 2a. 11/. 


(3) 4J. o]rf 
(6) £39. lo*. y\d. 

( 9 ) £ 49 * 19^ "id 
(12) £118. i8j. 5§<£ 
tf. io^rf. f 15) £446. 14J. 9 
• 9 ^- 

(2) Rs 2262. 12a. top. 
(4) £1184. 145. iq$*£ 
(6) /fa. 32924. na. li/. 
(8) £264. 17s. 6d . , 

6. £3* is. Qf<f 

9 . R*& 7, a# 
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10 . Rs. 56.. ioa'. 6p. 11 . A^.365. 6a. lfc. £2. os. 2\d. 

13 . Rs. 250. 12a. 11/. 14 . A £26. 15 s. % yd.\ B£ 43. 9-y. icx£ ; 

C £37. 6f. 3A. 15 . Aj. 16. 13*7. 4 p. 10. £18. i6j, ii£<£ 

Ex. XXIX. (pp. 93 - 94 .) 

1 . (i) Rs.yj. oa. 8/. ; Rs.127. 15a. 6p. ; Aj.541. 12a. 

(2) Af.206. 14a. 4/. ; Ar.475. o a. 3/. ; Aj.348. 15a. 6/. 

( 3 ) ^.328. 15a. 4 p. \ Rs. 931. 13a. 7/. 

(4) A’j.440. 5 a. 6p. ; Rs.ucji. 12a. 

(5) £i59-*8j. 10 d. ; £41- 15 -f- 9 d - ; £# 74 * 9 - f - OM 

(6) £341- i&r. ii</. ; £2622. 91. 1 1 Id. 

( 7 ) £(>046. 10s. 1 Id. ; £943 7*. 4,V. 

(8) A 995 - 19 -f- -i'Z : £i 493 - i8j. 9^/ ; £1991. i8j. 5/tf. ; 

£2489. i8j. ojrti ; £2987. 17J. 7\d. ; £3485. 17s. 2 \d ; 
*3983. 161. ioa?. ; £4481. 161. 5}(A ; £4979. l6.r. ; 

£S 477 ■ 15^ 7 *</ ; £ 59/5 15^ 3 ^- 

(9) Rs 1333. $ a . 6p. ; AV.2000. on 3/ ; Aj.2666. lit*. ; 

Aj.3333. 5a. 9/. , A‘v 4000 oa. 6/. ; Ay.4666. 11 a. 3/. ; 
Aj.5333. 6a. ; Rs 6000. oa. 9/. ; Aj.6666. i la. 6p. ; 
A^7J33. 6a. 3/. ; A.r 8000. ia. 

(10) £86. is. id. ; £92. 13J. lod ; £105. i8j. 8 d ; 

£1 19* 3 s - bd ; £132 8s. 4d 

(11) Rs. 1 362. ia. 5/. ; A’j.1466. 13d top. ; A.y.1571. 10a. 3/. ; 

Rs. 1781. 3a. 1/. , Ay. 1990 11 a. n/. ; Aj.2095. 8a. 4/. 

(12) £1297. 19J. 8 Id ; £*384. io*r* 4 d; £147}- os. 11 id.; 

£155 7 - lls - 7{d ; £i& 44 * 2t. 3 id 

2 . (1) Aj.4668. 14a. ^Ay.6739. 7a. 6/. 

(2) A.r. 37 5 59. 5a. 4p‘ ; Aj 18750. 3 <*- 

( 3 ) Aj.72415. 2a. ; Rs. 10005 7a. 6/. 

(4) Aj.22168. 11a. ; A’j.20182. 8a. 

(5) A.f.49492. 12a. 6 p. ; A>-3147603. 7a. 6/. 

(6) £ 9495 * 12J - 5 £ 2 39 2 - i&f. loja' ; £3676. iy. ioJ< 

(7) £7625. 9 J ‘- 8 ^. ; £537- 3^ 5 £*8j8. us. 6d 

(8) * Rs. 59901. 12a. ; Aj. 275661. 2a. 8/. ' 

3 . (1) Aj.1774. 5a. 8/.; Aj.865. 6a. 8/. ; £309. 9J. o 

43 ) Aj.267. 4a. iop ; Rs.283. 4a. 2p. \ Aj.315. 2a. ic/. 

(3) Aj.27527. 6a. 6/. ; Aj.23537. 14a. ic/. ; A^. 16356. 13a. iqpk 

(S 1653- 12i - 5 i'L ; £12177. 7‘f. 7 Wi £147<& 3s. sid. 

(0 Z63881. 15J. 8 id ; £67116. 6s. r Id ; £105930. nt i|aT. 

(6) A^7473- 6a. 6/. ; A^ 16662. 5a. 6p. ~ 

(7) Rs. 10964. 9a. 8 p. ; Aj.50451. 6a. 4 p. 

(8) Rs. 372207. 10a. 6p.; Aj.22,1737. 8a. 

(9) £4656820. iu. old.; £4823315. 155. 3d. 

£ 1395028a 8^. 5 \d. 

k (0 £127903. 5 ^. ; £i 99 ir. 7 J. 9 </ 

$ Ar.61892. 13 a. ; Aj.86151. 14a. 

' W»£44li£ 1&y . $d ; £225382. I3f. 3id. 
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(4) Ay. 1 37023. 13a 
r (5) £4959308. 18 S . 

5 . (1) Ay. 3. 12a. 2p. 

{4) Rs. 308. 73. 

* (7 ) Ay.3889. 143. 

(10) Ay.7223. 8a. 5^. (ii) £1462 
(1) Ay.3655 63. 4p. (2) Ay.487. 


£i393* 8x 
£160. IOJ. 
£860. oy. 7$d. 


8/. ; Ay. 299362. 03. 8/. 
£56051000. 3J. 

(2) Ay.II 2 . 23. 

(5) £361. 2s. 6 d. 

(8) £1046. 17J 6 d. 

17s. 8 \d. 
33. Sp 


(3) Ay. 56. 83. 

(6) £278. 6s. 2d. 

(9) As. 5342. 33. sp. 
(12) £1762. 5j. 

(3) £i<J. 2y. 8</. 


iojf//. * 8 . Ay 2905. 43. 4ip. ; Ay.219. 113. 7\p. 

10. He ought to pay Ay.49. C3. 

12. £68423. 

Ex. XXX. (pp. 97-98.) 

1. (1) Ay.5. 143. 1 op. ; Ay.56. 43 4 p. ; Rs 65. 123. 8 p. 

(2) Ar.1720. 83. .5 p. rem. \p. , AV.48. 143. \op. ; Ar.39. 103. 8 \p 

(3) Rs.674. 03. 2 p. ; Ay.48. 03. 8 p. ; Ay. 122. 153. 5 p. 

(4) £13- 7s. 7'\d. ; £9. I5y. 2 \d. ; £87. I4y. 7\d. 

(5) £6. I2y. 9; £9. i6y. 9j/£ ; £8. I2y. uj/f. 

(6) £3. x6y. 7'\d.; £47. 7 f - io£A ; £1. 13.9. 4%d. 

(7) A.1.492. 63. 6p. rein. 6 p. ; Ay. 164. 23. 2p. rem. 6 p. ; 

Ay.66. 6k/. n/fr. rem. 73. 6/. 

(8) Ay.649. 93. lop. rem. 13. 4 p. ; Ay.209. 33. 2p. rem. 13. 4^. ; 

AV.37. 153. 7p. lem. Re.i. 33. 7p. 

(9) Ay.141. 73. 7p. rem. 7/. ; A.y.37 63. 5/. rem. 9^. ; 

Ay.4. 93. 1^. rem. Re. 1. ri3. 8/>. 

£9. oy. 1 \\d. ; £7. 2y. 6 d. 

I4y. ' 7 ^d. ;* £35. i4y. n4//. rem. 2//. 

£8. I5y. 9{/f. rem. ioy. 4 \d. ; £16. i 8 y. io - ,V. lem. I 3 y. 8 d. 
£119. I7y. 2 \d. ; £79. i8y. , £$9. i8y. 7d. rem. 2 g.; 

£47. i8y ioj/f. ; £39. i9y. o{d. ; £34. 4y. 10 \d. rem. 5 q. ; 

£29. ipy. 3 \d. rem. zq. ; £26. 125. 8£</. ; £23. 19s. 5 \d .; 

£21. I5y. 10 d. rem. 10^. ; £19 i9.y. 6\d. rem. 6 q. 

(2) Ay.544. 63. ; Ay.362. 143. 8 p. ; Rs.272. 33.; Rs.217. 12a. ; 

* Ay. 181. 73. 4 p. ; Ay. 15 5. 83. 6p. rem. 6p. ; 

Ay. 136. 13. 6 p. ; Ay. 120. 153 6p. rem. 6p. ; Ay. 108. 143.. 

Ay.98. 153. 7p. rem. 7p. ; Ay.90. 113. 8 \p. 

(3) Ay. 134. 13. 8 \p. ; Ay. 153. 33. zp. ; Ay.351. 23. 6p. 
v4) £47. i8y. iojrf ; £22. I5y. o$d. ; £8. r4y. 7^. 

'3. (1) Ay. 14. 123. 8 p.\ 123. 4/5. ; Ay.39. 13. 2p. 

(2) Ay.44. 143. 10/. ; A’y.24. 23. 10^. ; Ay.40. 03. zp. 

. (3) £12. I7y. 8 \d. rem. 2 \d. ; £23. i4y. 6 ±d. rem. 4 d. ; 

£5. I7y- 9\d. 

• (4) £3- 9- y - 5 r d. ; £4. oy. o id. ; £3. i8y. l^d. 

4. (1) Ay.262. 83. 2 p. (2) £17. i3y. 8 d. (3) Ay.33. 153. 4 p. 

(4) i4y. 8 \d. , (5) £8. I5y. 2 \d. 

(6) Ay. 1. 23. 5 p. rem. 83. 6 p. 

(7) £9- 13^ rem. ioy. 7 \d. (8) Ay.n. 7a. zp. 

(9) Ay.8. .103. 6 p. ; 9 a. 8 p. ; Ar.4. 113. 10 fi. 

r\ 1 m 
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5 . (1) RsJ&7. o a. 10 p. rem. 6 a. ; AY.80. 5 a. up. rem. 15a. Sp. ; 

Aj.8. 13 a. rem. AY4. 10 a. 8 p.. 

(2) Aj.215. 11a. Up. rem. 4 a 10 p. ; AY 147. 9 a. 4 p. rem. 14 a. 2 p. : 

AY 10. I2rt. 7,p. rem. AY32 5^. 4 p. , 

(3) Rs.6. la. ip. rem. A.r.14. 6a. up. 

(4) Rs.g. 13 a. 3 p. rem. Aj.14. 5^ 2 p * 

(5) ;6 2 579- OJ - o,W. (6) ^166. 14.?. 5^//. rem. ;£i. 3J. 5 d. 

( 7 ) £i 9 r - i<w. 2^. (8) ^1473. 2 j. 9 4 V. 

6. (1) Aj.3. Ha. 8/. (2) AY 5. 4fi. 5^. (3) i5«. 4^. 

(4) ^12. icw. 4id (5) ^3. 4 j. 7 4 Y7. (6) Aj.ii. 2a. 2/ 

(7) AY5. 3a. 9^. (8) £4. 11s i)$d (9) ^151. u. 

(10) £2. 3j. 2,V. 7 AY 153. 3«. ip. 8 . AY 107. 10a. 

9. 5J. 7^. 10 . 15 a. 10 p. 

11. 19?. 8£rf. 12. AY. 1 3. 4 a. 6p. 

Ex. XXXI. (p. 99.) 

1 . (I) 98; 41. (2) 69; 156 (3) 45 ; 478. (4) 1S4 ; 290 

( 5 ) 345 ; (6) 347 ; 247 

2. (1) 9. (2) 729. (3) 800. (4) 278. (5) 155. 

3 . (1) 365 rem 2 a. (2) 22 rem. Re 1 1 a. 1 p. 

(1) 399 rem. 2J. 2 d. (4) 74 rem. 3?. 7d. 

4. 1142. 5 . 13. 6 121. 7 . 92 t. 8 . 480. 9. 96. 10. 4 gals. 

Ex. XXXII. (pp. 102-105.) 

(Indian Bazar and Avoirdupois Weights.) 

1. (1) 52060 kan., 65<§75 to. ; 31720, 39650 ; 194108, 242635. 

(2) 119408, 149260 ; 64000, 80000 ; 116000, 145000. 

2. (1) 78578 kan. ; 117153- ( 2 ) 53 » 57 i ; 564291. 

3 . 1610 mds. 21 sr. 14 ch ; 11799 mds. 3 sr. 11 ch. ; 4695 mds. 

15 sr. 15 ch 1 to. ; 30476 mds 18 sr 3 po. ; 6750 mds. 

36 sr. 2 ch. ; 1363 mds. 11 sr. 5 ch. 3 to. ; 4890 mefs. 26 sr. 

4 . 26 >6 Y 110880; 167895. 

5 . 873600 ; 65118176 ; 77414400 ; 361576. 

6. 8162 kan. 18 mds. 5 vis 1 si 2 to. ; 62 kan. 10mds. 8 sr. 41 ta. ; 
* im. 4rat. idh. ; i3kan. I3mds. iota. ; 5kan. i4mds. 5vis. isr, 

7 . (1) 20895 oz., 558407. (2) 21616AOZ., 10708 tbs. 

8. (1) 1441331 ; 2149817 ; 1741872 ; 6912. 

(2) 31497 ; 4301 ; 534793 - 

9 . (1) 39 tons 2 cwt. 2 qrs. 14 lbs. ; 10 tons 11 cWt. 26 lbs. no*; 

2 tons 19 cwt. 7 lbs. 6 oz. 3 drs. ; 2 cwt. i«qr. 3 lbs. 90Z. I 3 drs. 

(2) 4 tons 1 cwt. 3qrs. 7lbs. 50Z. I2drs.; 28tons 3cwt. 2 qrs. 1 oz.; 
6 tons 12 cwt. 1 qr. 1 fl>. 15 oz. ; 372831 tons 5 cwt. 7 st. 

(3) 9 tons 13 cwt. 17 lbs. ; 494 tons 19 cwt. 1 qr. 24 lbs. 13 oz. ; 
9 tonsT 7 cwt. 3 qrs. 26 lbs. 14 oz. 6 drs. ; 

*1245 tons 1 cwt. 1 qr. 3 lbs. 8 drs. • 
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• 10 . (i) 451 mds. 6 sr. 10 ch. (2) 573 mds. 24 sr. ioch. 2kan. 

(3) t I77mds. 36sr. 2<h. 3kan (4) 694 tons 5 cwt. 27 lbs. 7 oz. 

(5) 120 cwt. 2 qrs. 6 lbs. 2 oz. (6) 150 tons 13 cwt. 1 qr. 26fbs. 

11 . (1) i33m‘ds. 22 sr. 13 cli. (2; 544mds. 27 sr. rich. ikan. 

' (3) 2i4mds. 24sr. nch. 2kan. (4) 14 cwt. 18 lbs. 

(5) 33 tons 12 cwt, 2 qrs. 25 lbs. (6) 53 cwt. I qr. 23 lbs. 14oz. 

* 12. (1) 2652 mds. 18 si*. ; 3978 mds. 27 sr , 70157 mds. r4sr 

(2) 32482 mds. 9 si. 8 ch. ; 28421 mds. 38 sr. 5 ch. ; 

81205 mds. 23 sr. 12 ch. 

(3) 2645 tons *3 cwt. 16 lbs. ; 2866 tons 2 cwt. 2 qis. 8 lbs. 

( 4 ) 3734 tons 3 cwt. 1 qr. 4 lbs. ; 44S09 tons 19 cwt. 1 qr 2olbs 

(5) 144 tons 13 cwt. 3 qrs 26 lbs J40/. 10 drs. ; 

233 tons 2 cwt 2 qrs. 4 lbs. 70/9 drs ; 

377 tons 1.6 cwt. 2 qrs. 3 lbs. 6 0/ 3 drs. ; 

• 1069 tons 3 cwt. r qr. 13 lbs. 12 0/ 1 dr. 

13. (1) 4 inds. 2 ch. 2 kan. lcm. 58 lean. ; 3 mds. 2 ch. rcm. 4 ch 

(2) 10 mds. 39 sr. 7 ch. 3 kan. 1 cm. 44 kan. 

3 mds. 26 sr. 7 ch. 3 kan. tem 26S kan 

(3) 18 mds. 2831. 9 ch. rein 46 k,m ; 31 sr. 3 th. rcm. 714 kan 

(4) 5 tons 8 cwt. 2 qis. 18 Ihs. 9 0/ ; 

2 tons 17 cwt. 2 qrs. 3 lbs 3 o/. 13 drs. rent 3 drs. ; 

t cwt. 3 qrs. 23 lbs. 1 o/. 1 dr. rem. 476 drs. 

(5) 4 cwt. I qr. 2 lbs. 13 oz. 3 drs. rcm. 80 drs. ; 2 qt. 23 lbs. 

120/. 13 drs. rem. 800 drs. (6) 28 ; 27 ; 17. 

14. £ 1 . $s. 7jd. 15 2i 10 \d. 16 - 150. 

(Indian Jeweller's and Troy Weights.) 

« 

9939 I 57956 ; 62534. 

3 . 146 to. n m. 3 ra. 2 dh. ; 556 to. 8 a. 2 la, ; 97 to. 7 m. 3 ra. , 

338 to. la. 4 ra. 

3 . (1) 74294 ; 91697 ; 52273. (2) 92JO0 ; 4750 ; 79480. 

4. 2 lbs. 4 oz. 6 dwts. 16 grs. ; 25 lbs. 40/. 16 dwts. 16 grs. ; 

i67olbs. 5 oz. 3 dwts. ; 561 lbs. 7 oz.; rsilbs. 7 oz. i6dwtj. I7grs. 

5. (1) 383 to. 8 m. 3 ra. (2) 402 to. 6a. 1 ra. 3 dh. 

(3) 140 lbs. 9 oz. 3 dwts. 14 grs. 

6. (1) 202 to. 7 m. 5 ra. 3 dh. (2) 198 to. 12a. 3 ra. 3^ih. 

(3) 66 lbs. 10 oz. 16 dwts. 23 grs. (4) 57lbs. 8oz. isdwts. 20grs. 

(5) 1 tb. 11 dwts. it) grs (6) 18710. 12a. 3 ra. 2 dh. 

7. (1) 8325 to. 11 in. 2 ra.; 9251 to. 4 ra. 

s (2) 27805 to. 15a. ; 30123 to. ia. 3 ra. 2 dh. 

. (3) 1448 lbs. 90Z. 1 dwt. 8 grs. ; 2173 lbs. r oz. 12 dwts. 

(4) 3 i 59 lbs. 10 cvz. 7 dwts. 10grs. ; 10882 lbs. 40Z. 14 dwts. 7grs. , 

21349 lbs. 50Z. 2 dwts. 13 grs. 

& (1) 8 to. 6m. '2ra. 2dh. rem. 115 dh. ; 

7 to. 9 m. 6 ra. 1 dh. rem. 139 dh. 

(3) 5 to. £4a. 5 ra. 2 dh. rem. i7odh.’; 

1 to. 15a. 3 ra* 3dh. rem. 342 dh. 
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13 ) 4 ftp. 70z. iodwts. 23 grs. rem. 7 grs. ; 

1 ft. 2 oz. 11 dwts. 1 gr rem. 360 grs. 

(4) 90Z. 15 dwts. 16 grs. rem. 96 grs. ; 

4 oz. 17 dwts. 20 grs. icm. 96 grs. 

(5) 365. 9 . £3. 17J. 10 hd. 30 . 80. 

(Native Physicians 1 and Apothecaries Weights.) 

1. 8275 ; 10478 ; 2862. 

2. 15 to 2 in. 4 ra. ; 41 to. 2 m ; 1332 to 6 in. 0 ra. 3 Jli. ; 30 to. 6 ra. 

3 . 17599 ; 11800 ; 104932. 

4 . 46 tbs. iooz. 5 drs. 1 scr 3 grs. ; 93 Tbs. 8oz. 2 drs. 2 scr. ; 

16 tbs 2 scr ; 9 tbs. 2 5. ; 3 tbs. 53. 19 grs. 

5 . 0 ) 304 to. 4111. r dh. (2) 5 ibs. 90/. 1 dr. 1 sci.3grs. 

(3) 143 fts. 9^. 5 j? 1 gr. 6 (1; 66 to. 6 m 61a 2 dh. 

(2) 15 fts. 100/. 7 drs. 12 grs (3; 25 Ibs. 8 if. 4 6. 1 *). • 

7 . 0 ) 4337 to. 3 m. 5 ra. ; 4698 to. 7 m. J ra. 1 dh. 

(2) 729 fts. 11 oz. 4 drs. 2 scr. 8 grs. ; 2919 lbs. 10 oz. 3 drs. 12 grs. 

(3) 374 fts. 5 oz. 2 dis. 1 scr. 2 gis. ; 501 fts. 7 oz. 2 drs. 1 scr. 

14 grs. ; 17662 fts. 30Z 7 drs. 1 scr. 

8. (1) 7 m. 31a. 1 dh. rem. 10 dh. ; 6 m. 5 ra. rem. 46 dh. 

(2) 1 lb. 1 scr. 18 grs. rem 112 grs. ; 

10 oz. 7 drs. 2 scr. 11 grs. rein. 100 grs. 

(3) 5 ft>s. 10 oz. 4 drs. 1 scr. 9 grs rem. 26 grs. ; 

5 fts. 1 oz. 1 dr 2 scr. i6gis rem. I2gis. ; 30Z. 1 dr. 2 scr. i8gr„s. 

(4) 252; 28. 9 . 140 pills 4-80 grs. 

* ® • 

Ex. XXXIII (pp. 106 - 108 .) 

1. 8 ; 245 ; 528 ; 6. 2 . (1) 237600 ; 373140 ; 660600 ; 94860. 

(2) 132401045 6679602762^ ; 1155000. 

3. 24 fts. 3 oz. 13 dwts. 8 grs. ; 6 drs. 1 scr. 4 grs. ; 12 dwts. 12 grs.; 

5 mds. 10 sr. 4. 36 ; 216 mds. 3 vis. 19 pal. 1 to. 117 grs. ; 
3760460 rnds. 10 sr. 10 ch. 

5 . 19 mds. 27 sr. 8ch. ; 14 mds. 35 sr. ; 98 mds. I7sr. 8 ch. ; 

107 mds. 25 sr. ; 6 mds. 22 sr. 8 ch. 

6. sewt. 16 fts. ; newt. 2 qrs. 26 fts ; 6cwt. 3qrs ; 7 cwt. 2 qrs. 

• 24 fts. ; 1 ton 19 cwt. 24 lbs. ; 16 cwt. 8 fts 

7 . 9361 bs.; 394fts. 11 oz. n dwts. i6grs.; 703 lbs. 5 oz. 18 dwts. I 3 grs. 

8. 585 Mad. mds. ; 648 Bom. mds. and 9 fts.'over ; 4 tons 12 cwt. ; 

1 ton 11 cwt 1 qr. 9 . 442- 1 ®* 5 ° fts. 9 16 dwts. 3 grs. 

11. 6600. 12. 274 mds 35 sr. 13 . 144- 

14 . 8773 ka * 7 m<is - 24 sr. ; 5848 ka. 18 mds. 16 sr. 4 

12761 ka. 5 mds. 24 sr.; 13950 ka. 5 md§. 20 sr. 

15 . 117 tons 18 cwt. 1 qr. 16 fts. 16 . 35 sr -> 14 rods. 4 sr. 6ch. ; 

12 fts. 8oz. 17 7ocfts.; 48fts.; 6drs.,2scr. 

18 . 54 tolas ; 384 fts. Troy. 19 - 25. 20 . 801 tons 8 cwt. 

3 qrs. a* fts. 21. 154- 32 . 3 mds. 2 ch. rem. 4ch. 

23 . 13792 ka. 8,*nds. 24 . 1943 - . 25 . 2 mds. 
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26 . 7895 ka. 6 mds. 32 sr.; 3838 ka. 10 sr. ; 82243 ka. 2 mds. 

y 20sr. ; 26061 ka. 2 aids. 10 sr. 27 . (1) 3sr. 27 ta. 

(2) 12 mds. 15 sr. 4 pal. 28 . 84. 29 . 213. 

30 . H4grs. 31 . 187. 32 . i 29 ocwt. 9 Ibs. 130Z 

33 . 845. 34 . 8 Ibs. 9 01. ; 5 dwts. 35 . Feathers; i240grs. 

Ef. XXXIV. (pp. 110 - 111 .) 

1. 124032, 2976768 ; 215120, 5162880 ; 1616, 38784 ; 

2063, 49512 ; 83503, 2004072. 

*• 7 1 3 gaj- 1 ht. 2gi. 2 an. ; 5912 gaj. 1 ht. 5 gi. ; 

8757 gaj. 1 ht. 2gi. 1 an. ; 439 gaj. 1 ht. 3gi. 

3. (1) 28624 ; 324003 ; 18465 ; 760320. 

(2) 185184; 2573426. (3) 2000000; 1635033. 

(4) 1600555 ; 205862. 

4 . 13600 yds. ; 15620 yds. ; 29005 ft. ; 5031 poles. 

5 . (1) 32 mi. 4 fur. 33 po. 1 yd. 1 ft. 6 in. ; 349 mi. 7 fur. 18 po I ft. ; 

4 mu 1 fur. 36 po. 1 yd. 1 ft. 7 m.; 57 mi. 6 fur. 5 yds. ; 

10 mi. 1 fur. 56 yds. 

(2) 17 nu. no yds. ; 131 mi. 2 fur. 31yds.; 8 mi. ifur. 86yds. 4m.; 
6 mi. 6 fur. 150 yds.; 31ml 4lur. 115 yds. 1 ft. Sin. 

6. n lea. 1 mi. 6 fur. 110 yds. ; 2399 nu. 2 fur. 5 po. 4 yds. 1 ft. 8 in. 

7 - (1) 333 - (2) 44oo- (3) 7 i6. (4) 73 6f. (5) i°°°- ( 6 ) 55 °. 

(7) 280000. (8) 40000. (9) 75. (10) 24$. 

8. (1) 80 yds. 1 qr. 3 nl. 11 in. (2) 7098 bi. 18 ka. 

(3) 699 dan. .2 haths 12 ang. 2yab. (4) 3096 gaj. 6tasu. 

• (5) 56 nu. 1440 yds. (6) 33 kros. 3520 haths. (7) 383999. 

9 . (1) 323yds. 4m. (2) 43po. 1 ft. 9m. (3) 195ml ifur. 23po. 4iyds. 

(4) 461111. 6fur. 2po. 5yds. 8in. (5) i67yns ina. (6) i42ells ina 

10. (I) 12 mi. 2 fur. 29 po. (2) 1 fur. 18 po. 5 yds. 

(3) 2 mi. 7 fur. 2 po. 2 : l yds. (4) 9 yds. 2 qrs. 1 nl. 

11. (1) 12 lea. 1 mu 4 fur. 16 yds. 8 in ; 1705 yds. 

( 2 ) . 585 lea. 1 mu 6 fur. 10 po. ; 1352 lea 1 mi. 2 fur. 25 po. 

(3) 1446 mi. 1 fur. 7 po. 3 yds 10 in. ; 

. 2143 mi. 3 fur. 7po. 3 yds. 2 ft. 4 m , ' * 

(4) 81 dan. 3 ha. 4gi. ; 102 dan. 1 ha. 3gu; 245 dam 2 ha. 4 8 l 

12. ^i) 6910a. 2 fur. 36 po. ; 44 yds. 2 nls. 2 in. rem. ^ in. 

(2) 4 mi. 7 fur. 36 po. 7 in. rem. 1 ft. 4 in. 

34 po. 4 yds. j ft. 11 in. rem. 12 po. 4 yds. 2 ft. 9 in. 

(3) 61 mi. 6 fur. 111 yds. 1 ft. 3 in. rem. 9 m.; 

5 mi. 5 fur. 72 yds. 1 ft. 7 m. rem. 2 yds. 1 ft. 6 in. 

(4) 91 dan. 1 gaj. 1 ha. 4gu ; 55 dan. 4gi.; 27 dan. 1 gaj. 2gu ; 

22 dan. i gaj. 1 ha, 7 gi. (5) 58. 

13 . 34 yds. 3 qrs. 4 m. 14 . 11 mi. 3 fur. 14 po. 

15 . 29 kros 155 dan. 1 gaj. 1 ha. 5 gir. 16 . 61. 

Ex. XXXV. (pp. 113 - 115 .) 
t . 33080 ; 291020 j 164895 ; 867520 ; 2735717 ; 19*040. * 
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( 2 ) 


(0 

( 3 ) 


Iii 7 bi. 11k. I2ch.; ibi. 12k. i2ch. 6gan.; i3oibi. I3ch. i^sq. cub. 

73obi. 12k. 3cb. ; 392W. 17k. 8ch. 

198000 ; 1093940 ; 690800 ; 3388255. 

34936012800 ; 62585395200 ; 107494250688 ; 29376720. 

38160; 61875 J 3°6o4- 6. 65343 ; 235500; 16912. 

(1) 30 bi. ifjbisv. 2bisvansi I 3 kachvan. • 

(2) 86282111. 3 pands. 16 ka. 

(3) 5 caw. 5 grounds 533 sq. ft. 98 sq. in. 

(4) 8400 cha. 3ruk. 1 bi. 2 pands. 14 ka. 

(5) 97 S( l- mi. 164 caw. 4 man. 

(6) 6069 ghu. 1 bi. 1 kanal. 11 maria. 2 sar. 

(1) 23184; 4827 ; 37584 ; 71240 ; 53993*6. 

(2) 107183736 ; 9531756 ; 5595452 ; 355433005. 

(3) 242868780 ; 12702096 ; 12043468800 ; 26109864 ; 2634^0880, 

(1) 103 ac. 1 ro. 33 po. ; 2 ac. 3 ro. 12 po. 5 sq. yds. ; 

3 ac. 3 ro. 25 po 3 sq yds 108 sq. m. ; 518 ac. 210. 13 po. 
185 ac 2 po. 26 sq yds. 4 sq.ft. 72 sq.m. ; 62ac. 32po. 5sq. ft 
19 ac. 210. 29 po. 2 «-q. yds 5 sq. ft. 81 sq. in. ; 

15 ac. lo po 15 sq. yds. 1 sq. ft. 138 sq. in. ; 

72 ac. 2 ro 17 po 23 sq. yds 88 sq. in. ; 

11480 ac 2 ro. 11 po 28 sq yds. 6 sq. ft. 116 sq. in. ; 

56 ac. 2 ro. 25 po. 37 sq. yds. 5 sq. ft. 73 sq. in. 

1400000 sq. links. (2) 2 sq. mi. 523 ac. 

1 sq. mi. 434 ac. 1840 sq yds. (4) 268468992 sq. in. 

(5) 351 sq. chs. and 5 scj. po. (6) 1035^60 bi, 

iBooac. ; 7744 bi. ; 3200 ac. ; 43560 bi. ; 2400 ac. ; 279389 bi. * 
332800 ; 9600 ; 8oip5 ; 1452000 ; 29160000. 

(1) 136 bi. 13 k. 11 ch. (2) 

(3) 148 ac. 4 po. (4) 

(5) 98 ac. 2 ro. 18 po. 23 sq. yds 

(6) 86 ac. 1 ro. 32 po. 2A sq yds. 

(1) 48 bi. 15 k. 12 ch. (2) 

(3) 5 ac. 2 ro. 10 po. 28^ sq yds. 

( 1 ) *59 I 5 bi. 16 k. 10 ch. ; 19371 bi. 5 k. 8 ch. 

(2) 1255 ac. 3ro. 32 po. ; 4 ac. 5 po. 4sq. yds. 5 sq. ft. 36 sq.m. 

0 ac. 2 re*. 35 po. 7 sq. yds. 5 sq. ft. 108 sq. in. 

302 ac. 3 ro. 39 po. 16 sq yds. 3 sq. ft. 130 sq. in ; 

2840 ac. 2 ro. 15 po. 21 sq. yds. 7 sa ft. 21 sq. in. 

1 bi. 2 k. 13 ch. rem. 7 ch. ; 15 bi. 1 k. 14 ch. rem. 4 k. 

1 bi. 3 k. rem. 12 ch. ; 1 ac. 13 po. rem. 2 ro. 28 po. 

(3) 94 ac. 3 ro. 38 po. 17 sq yds. 7 sq. ft. 25 sq, in.; 

3 ac. 1 ro. 36 po. 1 sq. yd. 3 sq. ft. 72 sq. m. rem. 9 sq. ip. 

(4) 23 ; 17. IT 297. 18 - 653 sq. mP and 439 ac. 

Ex. XXXVI. (pp. 115 - 116 .) 

2742 ; 5630 ; 9376 ; 9216. 

1131984 ;-£41082 ; 599616; 1074088. 0 

4 cub. yds,? cub. ft. 1280 cub. in.; 2 cub. yds. 26 cub. ft. 57 cub. in. 
3 cub. yds. 1 cub. ft. 25 cub. in.; 18 cub.^ds. 13 cub. ft. 33cdb.in 


134 sq. yds. 6 sq. ft. 53 sq. in. 
30 ac. 2 ro. 14 po. 10 sq. yds. 

4 sq. ft. 109 sq. in. 

66 ac. 1 ro. 29 po. 


6 ) 

(1) 

(2) 


3 ch. 
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4. 566386 chouk. 4 cub. yds. 6 cub. cubits ; 

67324 chouk. 2 cub. yd«f 4 cub. cubits ; 

13470 chouk. 2 cub. yds. 1 cub. cubit. 

5. 932014080 cub. angulis. 6 . (1) 464 chouka 7 cub. yds. 

( 2 ) 189 c. yds. 22 r. ft 431 c. in. (3) 2627 c. yds. 3 c. ft. 27 c. m 

7. (1) 9 c. yds. 18 Oft. 1534 c. in. (2) 90 c. yds. 1 c. ft. 727 c.in 

(3) 247 c. yds. 25 c. ft. 1470 c. m. 

8 . (1) 24 c. yds 5 c. ft. 832 c. in. ; 50 c. yds. 16 c. ft. 640 r. in 
(2) 15435 c. yds. 11 c. ft. 88 cub. in. 

8 * (1) 5 c. yds. 21 c. ft. 1639 c. in. rcm. 20 c. in. 

(2) 354 c. >ds. 18 c. ft. 1025 c. m. rcm. 1 c. in. ; 

13 c. yds. 6 c. ft. 822 c. in. rum. 246 c. in. 

(3) 26 times and 11 c. ft. 700 c. in. over. 10 . 7. 

t Ex. XXXVII. (pp. 117-119.) 

1. 1603 ; 890 ; 3655680 ; 80520 ; 5735200 ; 29560. 

2. 6 mds. 2 ch. ; 1573 mds. 1 do. 1 pa. 1 rek. ; 

76190 mds. 5 do 1 tck. 15 ch. ; 1140 kah. 3 bis. 8 arh. 6 kat 
7711 mds. 7 do. ; 43347 do 1 pa. 

3. 5 76000 ; 47923200 , 52190 ; 2166 mudas 12 ph. 13 paylis 

1 sr. 1 tipari ; 1465 ka. 7 ph. 2 payhs 2 sr. 28 tanks. 

4 . 65600 ; 40152 ; 9270 ; 10 garces 4 markals 5 padis 4 ollaks ; 

385 ph. 4 markals ; 58 ph. 6 markals ; 15431 markals 2 pad. 

6. 188 ; 1158 ; 3518 ; 41528. 

6. 6480 ; 9240 5,43832 ; 9138°; 3936. 

• 7 . 9354 qrs. 7 bus. ; 10007 lasts r qr. 1 co. 2 bus. ; 

1606 co. 2 bus 1 pot ; 246688 qrs. 1 str. 

8 . 561 Ids. 1 bus 1 pk ; 22 Ids. 7 bus. 1 pk? 2 qts. 1 pt. ; 

278 Ids. 1 qr. 2 bus. 3 pks. 3 qts. ; 6250 Ids. ; 

38 Ids. 2 pks. 1 gal. 2 qts. ; 13 Ids. 3 qrs. 2 pks. 1 gal. 

9 . 3136 ; 20160 ; 8616 ; 28032 ; 225516. 

10 . 1032 ; 1400 ; 284463 ; 44284. 11. 10256 ; 459705 ; 24040. 

12 . 55 pipes 110 gals. 1 pt. ; 992 tuns 16 gals. ; 659 gals. 3 qts. 1 pt. ; 
. T96ogals. 2qts. 1 pt. 1 gill. ; 1816 qrs. 6 bus. 1 pk. 1 gal. r qt. 1 pt 

13 . 48 tuns 1 butt 1 hhd. 1 fir. 8 gals. 2 qts. 1 pt. ; 

6 pipes 5 gals. 1 pt. 1 gill. ; 83 butts 2 kil. ; 

2852 lasts 1 Id. 4 qrs. 2 bus. 2 pks. 1 gal. 3 qts. 1 pt. ; * 

23211 hhds. 8 gajs. 

14. tiC 3O. 19ft. oz. 23m. ; 760C. 60 . 5fl. oz. ifl. dr. 32m. 

15 . 1 cwt. 1 qr. 3fbs. 12 oz. 16 . 16 kan. 

L7. 21000 !bs. ; 26 tons 15 cwt. 2 qrs. 24 ibs. 

L8 (1) 623 mds. ^ rek. (2) 187 gals. 1 qt. 1 pt. 3 gills 

(3) 21 Ids. 3 qrs.* 1 pk. 1 gal. (4) 191 gals. 1 qt. 1 pt. 

(5) 178 Ids. 3 'tjrs. 2 bus. (6) 8 C. 6 O. 7 fl. oz. 

19 . (1) 30 gals. 2 qts. 1 pt. 3 gills. (2) 99 gals. 1 pt. 

(3) 1 tun 2 hhds. 30 gals. 4 pts. (4) 3 Ids. 3 q. 5 bus. 2 pks. igal. 
(5) 17 bus 1 pk, 1 gal. (6) 3 C. 4 O. 14 fl. oi. 3 fl. dr, 35 m. 
80 . (1) 856 qrs. 3 bus. i*pk. ; 1760 qrs. 3 bus. 1 gal. * • 

^2) 1006 gals. 3 q<8. 1 pt.; 6600 gals. 2 qts. 1 pt. 
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21. (1) 73 2 gals. 3 qts. 1 pt. 3 gills, rem. 1 pt. 3 gills. ; 

78 gals. 1 pt. 1 gill. rem. 2 gate. 1 qt. 

(2) 1477 Ids. 7 bus. 3 pks. rem. 3 gals. ; 

1 10 Ids. 1 qr. 1 bus. 2 pks. rem. 21 gals. 

(3) 67 qrs. I bus. 3 pks. 1 gal. ; 79 ; 12 fl. oz. 3 fl. dr. 3 m. 

22. 128. 23 . 172 days and 4 pts. over. 24 . £83 gals. 2 qls. 25 96. 

Ex. XXXVIII. (pp. 123 - 124 .) 


798660000. 

9720000. 

137700000. 


2 . 

3 . 

4 . 


5 . 


6 . 


7 . 


a 


(2) .107362800 ; 6637437- 


I. (1) 1188000. (2) 20738400. (3) 

(4) 16395480000. (5) 450542400. (6) 

(7) 1179360000. (8) 155520000. (9) 

(10) 221071189860. 

(1) 16815600; 23132 ; 3283200. 

(3) 190310 ; 10969200 ; 94867200. * 

7921587 ; 170120 ; 2030400. 

(1 ) 156 da. 4 pr. 1 dan. 12 pals ; 

4 da. 33 dan. 14 pals 5 bip 32 anupals. 

(2) 313 pr. 3 dan. 20 pals 45 bip ; 345 dan. 31 pals 15 bip. 8 anu. 

(3) 52 da. 18 pals 14 bip 3 anu. ; 1686 bat. 11 ma. 10 da. 5 dan. 

(1) 428 wks. 4 da. 15 his. ; 4wks. 3 da. 7 hrs 45 mm. 59 sec. ; 
26 days 18 hrs 47 mm 

(2) 34 hrs. 17 mm. 36 sec. ; 40 da. 13 mm. 14 sec. ; 

1 yr. 37 days 11 his. 34 min. 

2 yrs. 101 da. 20 hrs. 25 mm. ; 

41 yrs. 97 da 16 hrs. 35 min.' 10 sec.*; 22’yrs. 216 dsv 
20 hrs. 50 mm. 10 sec. ; 13 yrs. 49 da. 22 hrs. 37 min. 

(1) 131 sap. 6 da.# (2) 212 dan. 38 pals 9 bip. 33 anu. 

(3) 229 dm. 24 dan. 41 pals 46 bip. 7 anu. 

(4) 152 hrs. 20 min. 45 sec (5) 285 da. 13 hrs. 47 min. 52 sec. 
(6) 224 wks. 2 da. 2 hrs 10 mm. 

(1) 108 sap. 5 da. 6 pr. (2) 29 din. 54 dan. 49 pals 44 bip. 

(3) 9 da. 7 hrs. 28 mm. 55 sec. (4) 19 da 17 hrs. 27 miri. 39 sec. 
(5V 3 wks. 3 da. 22 hrs. (6) 3 yrs. 220 da. 18 hrs. 51 mm. 48 sec. 

9. (1)* 524 dm. 48 dan. 53 pals. 30 bip. ; 992 din. 50 dan. 35 pals. 

(2) 418 ba. n ma. 23 da 55 dan. 35 pals 51 bip. 16 anu. ; 

652 ba. 10 ma. 18 da. 15 pals 24 bip. 4 anu. 

3371 days 3 hrs. 45 mm. ; 6435 days 20 hrs * *5 
158 wks. 6 da. 1 hr. 8 min. 24 sec. *; 

1394 wks. 3 da. 7 hrs. 20 min. 24 sec. 

2491 yrs. 247 da. 2 hrs 16 mm. 48 sec. 

21 din. 5 pr. 5 dan. 30 pals. 

23 ba. 7 ma. 19 da. 37 dan. 45 pals. , 

2 da. 13 hrs. 6 min. 37 sec. rem. 47 sec. 

97 wks. 4 da. 9 hrs. 44 min. 10 sec. rem. 6 sec. ; 

15 wks. 4 da. 19 hrs. 59 min. 36 sec. 

II. (1) 212 days. (2) 366 days. (3) 162 days. . ,(4) 659 days. 

12 . 78894000 bip. 13 . (1) 20927$ sec. . (2) 65472$ sec. 

14 . 262. 15 . Wednesday. 


10 . 


(3) 

(4) 

8 

(4) 

( 0 . 
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Ex. XXXIX. (p. 125 .) 

* 

1. (i) 6197P5. ( 2 ) 991826. (3) 519158. (4) 205665. 

$. ( J ) 5 T 1 7' 45". (2) 2 rt. ang. 6o° 23' 28". (3) 2 rt. ang. 19 0 31' 16". 

(4) 7 rt. ang. 8* 2i\ (5) 14 rt. ang. 43 0 25'. 

3 . 95T 28' 6". i- 127' 42' 51". 5 . 1016° 35' 12" ; 692° 39'. 

6. i° 33' 20' rem. 12" ; 6° 34' 43" rcm. 21". 7 - 26880. 

8. 86829755. 9. 5701 kahans 7 pans 6 ga. i unit ; 15 doz. 

10. 752 kahans 11 pans 15 ga. ; 3176 kahans 2 pans 15 ga. 


Ex. XL. (pp. 125-127.) 

1. £297 10s. 2. 154 ; 370843. 3 . 2723 ; 778. 

4 . 3100. 5 . /.461. i6.r 6 d. ; £S6o. os. 7\d. 

6. ^£219. 13J. i)d. • 7. ^4. 3^//. 8. umi. 3 fur. 14 po. 

9 . 9 yrs 131 days 18 hrs. 12 mm. 54 sec. 

10. 1767 din. 6 pr. 2 dan. 8 pals 45 bip. 15 anupals. 

11. 48 kros 1582 dan. 1 hath 1 big. 1 mush. 3 ang. ; 

2340 bi. 8 k. 3 (h. t 1 gun. 

12 . 18783 times, and 18 in. over. 13 . 1705 yds. 14 . 6 d. 

15 . 2 s. 6d. 16 . 41 lbs. 6 oz u dvtts 17 . 7 da. 13 hr. 30 sec. 

18 . ^23. 6s. $d. 19 - 1.8. 20 . 7. 21 144062 

22. 564394385 grs. 23 . 46 at 3 ro. 27 po. 13 sq. yds. 8 sq. ft. 

65 sq.m. 24 2 tons 4 twt. 2 qis. 16 fibs 

25 . 1 lb. of sugar. 26 . £3 17s io\d. 27 . 57. 

2$. £4. 17s. io*4 29 91 mi 3 fur. 15 po 5 yds. 1 ft. 3 m. 

60 . 25 yrs. 200 da. 9 hrs. 31 . 118 cwt 3 qrs. 23 lbs. 12 07. ; 255. 

32 . 108 ; 275. 33 (1) 21120. (11) 53712. 34 272. 35 . 245. 

36 - 2161 ; 1 1040. 37 Friday; Mondaj 38 . Friday; Wednesday 


Ex. XLI. (p. 129 .) 


1 . 

5. 

9 . 

13 . 

16 . 

19 . 


£49- 4- f * 2 ^31. 17s. 6 d 3 . £1. 4.9. 7\d. 

Rs. 196. 8a. 6. Rs.2 i . 6a. 9/. 7 . ifa.54. 10a. 
72 days. 10. 100 miles. 11. 160. 

/fa.315. 14 . 75 ac. 2 ro. 10 po. 

7 fa.il. 13a. 3p. 17 . 22 mds. 15 sr. 

£18. i6x. 8 d. 20. 168 days. 


4. j£i. 5x. 7%d. 
8. Rs. 930. 4a. 
12 . Rs. 69. 14a. 
15 . 25 men. 

18 . 6 cwt. 3 fbs. 


Ex. XLII. (pp. 130-131.) 


1 . 3 miles 960 yds. 2 . 202 miles. 3 . 2880. 4 . -4-yds. 1 ft. 

5 . 4 mi. 5 fur. 10 po. 2 yds. 2 ft. 2 in. 6. 6400. 7 . 7 ft. 9 in. 

• 8 - 4675* 8 * 10240. 10 . 36 mi. 2 fur. 18 po. 1 yd. 

11. 4 yds. 1 ft. 4 ip. 12. 5 yds. 2 ft. 5 in. 13 . 4 yds. t ft. 

14 . 2 ft. 9 in. , 15 . 6 fur. 2 po. 2 yds. 1 ft. 

Ex. XLIII. (p. 133.) 

\ i 

* 1 . Rs. 36. $a. 2p. rem. 6p. 2 . (1). Rs.76. 6a. (2 )* Rs.(&. 10a. 4^.1 

3 ., 4 . Rs. 18. 7a. 6p. and ia. over. 5 . 54J. o|*f. 
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Rs.3139 rev/ 11^. 
6 a. 8 p. 


7 . 12359 ft. 

10. /fa.3740. 2 a. 


8. W- 7\d. 


Ex. XLIV. (pp. 134 - 135 ) 

A*9.125. 2 - A’9.40. 3 . Rs. 171. 4 a. gain. 4 . ;£86. r3*. 

A* 9467. 8tf. 6 AS 2 13//. 7 . A\st 104 iO(« 8. 3#. 8/. 

96 books. 10 226 gals 11 . AS 595 ; AS. 37. 

12 chairs 13 . j£ro 109 8 d. 14 . ^3. iu. 15 . 10 gals. 

Ex. XLV. (p. 136 .) 


3 ? 5 « 2. 

R 9. t 00000. 
72 tbs. 10 


t 775 - 3 . 115. 4 . Receives #.9.136. 1 4a. 

6 . 128 lbs 7. 720 yds. 8 . 1771. 

£ 2• V 11 AV.i. 7 a. 4/b 12 . 185. 

Bx. XLVI. (pp. 137 - 138 .) • 


20 % 25 3 . 240. 4 . 418. 5 . 19. 6. 585. 

45. 8 A’'/)4 ; 128 half Rs. ; 32 or/r. Rs. ; 512 two-anna pieces. 

T5 mds. 34 si 6 < h. 10. 88 

Bx. XLVI I. (pp. 139 - 140 .) 


AV.i. 6 a. 8 p 
3 a - \P 6* 


Rs. 28748. 7 a 
A'9.1252. 8 a 
^256. 8. 


2 . 5 \d. 3 . Re 1 7a. 4 . 5 tbs. . 

:9 10 \(f 7 13 8. W- 9 . 4 \d. 10 . 14 gals. 

Bx. XLVIII. (pp 140 - 141 .) 

2 Rs() T 10 * 3 . fcr.5520. TCWR 


5 f. 253. 16.9 3d. 
AS. £7 50. 9 2s 6d. 

Bx. XLIX (p. 142 .) 


6 /100. 3 J. 1 Ay/. 

10 . A* 9.431. 5f/. 2/. 


^4 AS 3. icv/ 4^. : R ASA 15a %/>• ; CAS 13. 15a. 4 A 
Rs 4813a 8/. ; A9.24 6a to/ 5 . 3 AS 47 5#. 2/J. ; AS V 54. i#. 4^. 
^14. 79 6/f ; ^5. T5.9 5 . ^4 AS 10448. 9a. 8/>. ; 

• V? AS.8661 13a 8/i ; C AS 5404. 8<r. 8/J. 

^ AS.278. 14a ; 7 ? A’9 836. 10 a ; C AS. 1394 6a. 

-£73. 119. roV/f ; each of the other two £57. i6j. io$d. 

TS.I7. 8/7. “ 9. A gets Rs6o ; A AS. 180 ; C Rs. 450. 

AS.152. lit*. 4 p . \ AS. 129 120 10A ; 9 1 - IO «- ; 

A.961. 1/7 4 p. \ Rs .38 2<i. 10/* 11 ^2. 17J. 8£//. ; £3. i6j. 5|/f. 

Rs. 16053. 15/2. 4p. ; Rs 23343- °« i #*29030. 3a. 4^. 

Bx. L. (pp. 143 - 144 .) • 

Each man receives 13.9. 1 okd. ; each woman 4J. 7 \d. 

Rs. 2. 1 a. 3 . A man AS. 1426. 4 a. ; a woman Rs.427. 14 a. ; 
a boy AS. 142. to#. 4 . A man AS.660. 3#. ; a woman 

A5|»33o. i#. 6 p. ; a boy Rs. no. o#. 6/b 5 . 6j. 4^2/ 

12^. 7. Rs.$. • 8 . 70 men. ... 9 * Aj.25. 10#.^. 

A goat Air.4. 4#. 7/. ; a lamb Jifr.2. 5#.* ; a calf Aj.6. oprf^ 


41 
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X. 

5 . 

a* 

11. 

14 . 

m 

23 . 

26 . 

2a 

30 . 


35 

36 . 

37 - 

42 . 

45 . 

46 . 

47 . 
49 . 

51 . 

52 . 

57 . 

60 . 

64 . 

67 . 

69 . 

78 .. 

74 . 

75 . 


2 . 


•Miscellaneous Examples II. (pp. 146 - 152 .) 

/fan. 4a. 2 . 1065.' 3 . 587. 4 . 2s. 3d. ; £11250. 

Rs 50. • 7 . A ks.\2. 4 a. ; B /fa 10. 6a. ; CRs. 15. 2 a. 

Rs.32. 8 a. 9 . Rs. 331. 4a. 2p. 10 . Rs. 1074. 12a. 1 op. 

Re. 1. 7a. 4^. 12. 247 cj-. 8ch. tea ; 1897 sr. 8ch. sugar ; 

2530 sr. nee ; (xfi sr. coffee. 13 . Rs. 4. 6a. 

i?j-49573. 5a. 4^. 15 . 54 gals. 16 . /fa.6r. 12a. 17 . 589 days. 

Rs. 230. 12a. 19 . Rs.2. 7«. 20 . ^ lone. ; 5 1 ro.; 

C* 1 po. 9^ sq. yds. 21 . Thursday. 22 . 42 gals. 

1600 yds. 24 . ,£2993. 25 . Rs 52. 4a. 

The first gains \a. 4p more than the 2nd. 27 . /fa 3. ia. 1 p. 
80 half Rs. ; 240 qr. As. 29 . A shall pay B Rs.72. 8a. 

23043 days. 31 . /fa 1250. 32 . Piano costs /fa. 3 7 2. 9 a. 4p.; 

# table Rs. 174. 12a. 8 p. ; caipct As.85 6 a. 33 . 100 lbs. ; 

/far. 5 a. 4p. 34 . A /fa37. 14a. ; B Rs 25. 4a. 

/fa.25 ; $o half /fa ; 100 four-anna bits ; 200 two-anna bits. 

C shall have to pay A Rs. 35. 4a., and to B Rs. 26. 2a. 

/fa 1025. 12a. 6p. 38 . A A’j. 2630 ; ///fa 1252. 8a.; 

(T /fa40O7. 8a. 39 . 50 tolas. 40 . 2a. 41 . Tuesday. 

5 mds. 8 sr. ; Rs.g6. 8 a. 4 a 25 days 44 Loss As.7. 8a. 8p. 
1st Afa3785. 5a. 4 p. ; 2nd /fa.2534. la. 4 p. ; 3rd /fa.3937. 5a. 4^. 
A man 10a. ; a woman 6 a. : a boy 4a. 

14 double pice ; 36 single pice. 48 7th Feb. 1833, Thursday. 
First £400 ; 2nd£8oo ; 3rd £1600. 50 A gainer by As. S5. 2 a. 

A boy /fa2 ; woman Afa4. 2a. ; a man R\ 6. 6a. 

Monday, 16th March, 1863. 53 - Rs 953 ; /fa.422. 12a. 6^. ; 

/fa.405. oa. 6p. 54 . /fa. 59. 55 . /fa 1. 12a. 56 . 20. 

20 ; 40. 58 . 1 nu. 7 fur. 22 pV 5 yds. 59 . 3s. 7jd 

£494812. iar. 61 . 941070 sec. 62 . 91. 63 . 45 miles. 

1 mi. 904 yds. 2 ft. 65 - 26 days 20 min ; 40000. 66. 10 sr. 

/fa.48243. 68. 107 tons 2 c\vt. 3 qrs. 12 lbs. 

1 sr. 2 ch. 2 to. 70 . First Rs. 1920 ; 2nd /fa.3840 ; 

3rd Rs.5760 ; 4th Afa7680. 71 . 671 lbs. 40Z. 72 . Rs. 140. 2a. 

10 ten-seer weights ; 30 five-seer weights ; &c. 

10 sov. ; 20 cr. ; 50 half-cr ; 80$. ; 120 sk-pences. 

2nd 16 mds. 5 sr. ; 3rd. 48 mds. 15 sr. 


Ex. LI. (pp. 156 - 157 .) 

(1) 2\g ; 2 a .5.23 ; 2.3.7.H ; 3 a - 5-7 ; 2'-.3".17 : 5.11.13 ; 

2 - 3 a -47 ; 3 *- 5-7 ; 3 - 5 - 7 8 - 

(2) 2 ,j .3 3 .ii ; 7 -u .*7 ; 3 J * 7* 2 9 5 i* B ; 2 4 .7.i3 ; 3 h -5.i 1 ; 


3-5 a -7 4 i 2 a .3-5.7.ii 


(3) ?*$*5 # -7 ; 2*3.5 7-i3» 5 2 8 .3 8 .7.n ; 7'*-31* i 
W.I3 -W l »* 3<5*-M3* * 3*-5 a -7 a - 

(4) 2.5 1 . 11 17 ; 7*. i3 a .23 ; 17*.29.31 ; H a .i 3 .i 7 .i 9 5 

7 a .i7 a .293; 2.5.7 4 .i3 a . 

(5) 2*.S.J 4 .MMj; I3 a -i7’-89i 2*X3 4 X7 a xn} 

2.3 8 .$.7 8 .ii.I 3 ; 2 a .3*.S 8 .7“* 

W 
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3 . (i) 31, 53 > *67 are primes ; 2x43 ; 2* X3 ; 2 1 X3XII.; 

5 a X II ; 2’ X3X5 ; 2 s xio7 ; 3 J X97. 

(2) 397 , 461, 727 , 953 , 97 i, 997 aie pnmes ; 

17 s I 23x29 ; 23x37. 

(3) 1009, 3389 are primes ; 37 x 41 ; 7x13x19; 

2 8 x H x 13 ; 41 X61 ; 53x89. * 

4. (1) 3, 5, n ; 2, 3, 4, 6, 8, 9, 12 ; 2, 3, 4, 6, 9, 12 ; 5 ; 

3, 9 J 2 , 3, 4, 6 , 8 , 9, 12, 13 ; 2, 4, 7 ; 2, 4, 8 ; 3, 5. 

(2) 2, 4, 7 ; 2, 4, 7 ; 2, 3, 4 , 6, 7, 12 ; 3 ; 7 ; 

2, 3, 4* 6, 11, 12 ; 13. 

13) 5, 13 ; none ; 3, 9 ; 2, 3, 4, 6, 8, 12 ; 

3 , 7 , n, 13 5 2, 3, 5 , 6, 9 , 10. 

(4) 2, 4. 8, 11 ; 2, 3, 6, 11 ; 3, 7, 9 ; 2, 4, 13. 

5 . (1) 18. (2) 9. (3) 16. (4) 4 - ^ 5 ) 8- (6) 3 °- 

0 . 4, 8, 11, 16, 22, 44, 88 ; 7, n, 14, 22, 28, 44 , 77 , *54 ; 

8, 9, 11, 12, 18, 22, 24, 33, 36, 44, 66, 72, 88, 99, 132, 198, 264, 396. 


1 . 

a 

15 . 


1 . 

8 . 

15 . 

21 . 

27 . 

33 . 

39 . 


1 . 

2 . 

1 

7. 

9. 

11 . 

16 . 

la 


9- 

25- 

9- 


Ex. LIII. (p. 158 ) 

2. 32. 3 . 24. 4 . 28. 5 . 9. 

9. 46. 10. 14- 11 22. 12. 19. 

16 . 8i. 17 . 442. 18 . 2. 19 . 4- 

Ex. LIV. (pp. 159 - 160 .) 


a 37- 
13 . 8. 
20 . 2. 


5 . 28. 6. 39- 

12. 131. 13 . i'i 3. 
la 1536- 19 . 25. 
24 . 1246. 25 . 37 - 
30 . 11. 31 . 57 - 

3 a 21. 37 . 163. 


6. 2 . 38. 3 . 6. 4 . 2. 

17. 9 . 12. 10 . 39- 11 * 53 - 

147. 10 . 55. 17 . 221 

142857. 22 . 14!. 23 . 3- 

2476099. 28 - 1031. 29 - 2003. 

31. 34 . 17. 35 . 23. 

3432. 40 . 84. 

Ex. LV. (pp. 160 - 161 ) 

(1). Yes. (2) Yes. (3) Yes. (4) Yes. (5) No. 
(7) Yes. (8) Yes. 

\ i ) 37 - (2) 1287. (3) 3432. (4) 257 v5) 37- 

Ex. LVI. (pp- 162 - 16 . 3 .) 

bp. 2 . 8. 3 . 6912. 4 . 4©grs. 

290, 638 ; 406, 522. a 57 min. 

11. a 5,1140; 1 5,38° J 20, 285^; 95,60. 


7 . 41. 
14 . 124. 


7 . 27. 
14 . 1731 
20. 105. 

26 . 571. 
32 . 8221. 
38 . 6862. 


(6) yes. 


5 . 58,870; 174,754 5 
, 5 ,60. * 

24060 and 21672 ; 13, 3 , l - }?* 24720 and 4155. 

20 pairs. 12 . 2 pairs. 13 . 19* 9 - A 4 * 

Rs 7 a head ; A 97, B 843 , C 962. 17. 9971 , 10140. 

28. 19. 23. 21 . 9920, 10044. 22 . 999984 , 100149} 753. 


Ex. LVII. (pp. 163-164.) 

(2) 240. ( 3 ) 


• ( 4 ) 


a (1) 144- 
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ARITHMETIC. 


( 5 ) 2100 . 

(9) 43344- 

(13) 4204200 


1. 5491. 2 

6. 67868155. 
10 . 39648. 

14 . 61688187. 


(6) 810. (7) 540540. 

(jo) 2286900 Ci 1) 11025. 

(14) 236876164. (15) 21600. 

Ex LVIII. (p. 164 .) 

339& 3 . 35 56 4 . 7980 

7 404040x3. 8 11754483 

11. 159137 12 2880. 

15 7258671 16 . 119268375. 


(8) 1225449 
(12) 25200. 
(16) 27720. 


5. 734877- 
9 14664 
13 4029051 


Ex. LIX. (p. 165 .) 

1. 240. 2. 80. 3 . 525. 4 . i8o. 5 . 120, 6. 68. 7 . 144 

8. 12600. 9 . 810. 10 1680. 11 840. 12 11088. 13 . 1260 

14 . 7560. 15 . 7560. 16 352800. 17 . 6300. 18 10800 

19 . 285120 20 . 95040. 21 180180. 22 . 9828 

23 . 120929760 24 . 50JL0. 25 . 9009 26 . 98280 

27 . 6630. 28 . 602910. 29 . 138600. 30 . 27720 ; 720720. 


Ex. LX. (pp. 166 - 168 ) 

1 . 77. 2 . ,£10. ioj. 3 6 min. 4 . 982832. 5 . 144 H>s. Avon 

6- 7 hours ; 210, 84, 60, 42, 35, 30. 7 42 nun. 

8. 13 min past t pm. 9 . £\. 10 . 2108. 11 . 8^5. 12 . 842 

13 . 960 pages ; 25 chap 14 60 min 15 9883. 16 . 1197. 

17 . 61Q3. 18 . 2521. 19 4199 ; 2431 20 . 288 ; 432 ; 576 

31 .ffj.105/ 22 -. 48 hours. 23 840 hrs. 24 . 218 yds. 2 ft. 3 111 
25 . 22 ft. 26 - 2 mds 10 sr. 27 . 740 miles. 

28 . (1)10117800. (11)94500. « 


1. 

3 . 


Ex. LXI. (p. 171 .) 


.5. 


t 4 > itfirT). 2. i ; -f; .7 ; V ; t) . I > 7 ’ ; 9-> 5 » 200 tV ? 94t) 

Tiyo-thirds ; three-fourths ; eight-ninths ; fifteen-seventeenths , 
eighty-seven one-hundredths ; three, and four-sevenths ; eight and 
eleven-sixteenths ; twenty-four, and twenty-seven forty-fourths : 
one hundred twenty-five, and ninety-one one thousandths. 
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Ex. LXII. (p. 172.) 

W; W. 


4 0 4*. 4 # 4 

~Jjf~ > 'TV 


9 2 4 
*T3' 
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VV * 

Ti > T 


. 

» ” \ ' 


~ »rt " ti i - ( 

»t«> TwsrTj tt >t» nso 

i . 2" . - .11. it 

*5 * 41 T i TI » 1 * > TO* 


3 > . in . iio . » . 71 . 

T^o > UO i lit) ) Tin > JTO , no 

5 1 1 •Lac h = ) E<u h = tttVo * 


Ex. LXIII. (pp. 173 - 174 ) 


in . mu . iio . 
TT - > TT } rT > 


> mi 
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i i 
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(0 

(n\ ill*, i *> r> f . loooo ,i ii, 
V—' I i i IffT i T n > T 7 > 

13) 1 


1♦ . 1In- 
I lb > ti ftu 
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H / 9 

, MM 1 K I ' • 

9 * 4 III » i » » 
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I ri 


I O • H 
i hT j 


33 H ; 127 ti ; 1301". ; 32? 1 *! , 823{V ; 22^ ; 164;, ; 25. 

( 2 ) 1 3it4 > 26 Tl ’ T ; r 4 + H i ; ( M‘t, ; 339t"t » 28^*1 ; I36t¥T* 

(3) 76.114 ; 83U5t; h 6 t 4 . 
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LXV. 

(P 176 .) 
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(0 TTj rVj, TT* 
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(7) 4 i? 4 j 444 ) £ 44 ) 441 * 


Ex. LXVI. (p. 178 .) 

\ 3 ) 

( 6 ) 


I I 
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I 1 
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UTS) 

1 1 n 1 
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1 III 9 11 120 

,. r< tj tos> ros* 
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1 AO 

THUS* 
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2 1 
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TuV 
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ITffi 


(3) 

17 i. ( 6 ) U K it, K, U, 

(8) 4 s# 4 i» 4 ri 44 * 
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ARITHMETIC. 


( 9 ) 


105 103 13 0 135 H4 

TJT 0 , TffC, T¥C, TTT 15 , T» 0 * 

3 0 8 0 / T |\ 1(1 4 0 4 5 4 8 AO 

TTffB- V. 11 ; * 5 , HO, ffB- 


/ ¥ —'\ 3 010 3 03 A 3 04 0 

(IOJ TIVJJJ (fTT>O', TT 30 , 


f OAS 3 0-0 

TWO, tTBO» 


la 40 51 74 

V. I2 J T£, TT» TT» T 1 ‘ 


fv<l\ 3 S fa H H • 0U01 
~TS BO > T5B0, 


Mil A3 4 4 80 loimil 
TftBB, TMTO, “TXrtO • 


/ T 144 OflA 

^14) BBT, BBT' 


3 4 80 

•bbt • 


3 * (i) 44 , t 41 » t*» iff- 

(3) Hb» TIB, TBS, *Ht)- 

fe\ nil 3 36 (15 6 (1 5 6 

V5, 1 TBB1H, TTTH» TT.Bj TSBv 


1. 

a 


(2) 4 tBB» ITBT, t 4 tB» TB 50 - 

( 4 ) 

(6) 


0 J A 3 0 3 0 3 

TTT, TIT, TIT, Tff* 


48 48 48 

TOT, T 3 » T 7 » 


4 8 4 8 

ST, TTJ* 


Ex. LXVII. (pp. 179-180.) 


4 1 7 . 1 II . 1 . . « U> ■j" ? Q 
B » B » TT ) BT, JTJ ~ _j_g* «• 

(1) 4t and - * - °"' 7 i m ~ b 


1 - . 5 . 8 5. 

T1 J T4 > TBB » (53 


; 4 of * 


15-8 
1 * 19-8’ 


T5 : 4 and 8 » bi and 4 t > t and 


r , n 
11 » T 3 


and 44- 


(2) 4 and 44 I to. an d 8 ; 44 and 4 t J H and /t* 

(3) '& of 4 of 6 and 4 of ,1 of 4 ; H and T ' 4 . 

(4) 44 of 3^ of 10 and § of $ of Vo > 7$ and | of 4- 

(5) 44 and A j and 

(0 48 , 44 , b I- 

(4) 4 of 2|, £ of 34, 11 of (5) f of 2f, ijj, 34 of & of J. 

U±l± 


1 h . n Qnf q 
TT f V ana 


4 

f. 


( 2 ) 1*0) ‘/Til fl'si .'<)• 


( 3 ) «ii A» 48 - 


( 7 ) ,V 


(6) ll.iJSi.H- 

5.* ( 1 ) J, S,4.f 
(4) Afc, 18 , 44 - 
a ( 1 ) 4, t, h f 
( 4 ) 48 , 13 > 1% 38 
7 . 51; HR- 

Bx. LXVIII. (pp. 181-182.) 


S+ 6 + 7+9 s § 
*’ 6+7+8+10’ *’ *’ 


(2) U, A.«. ?• 

(s) ?i fti, $8, «• 
(2) 11, IS, M, A- 
( 5 ) 41 , 48 , 4 , A, <U 


(3) ih \l l 8 - 
(6) ih 48 , tt> 48 
( 3 ) & 8 » A» TH* 

( 6 ) 4 51 1 8 , iV 


2. (0 ft; »; 88: *U; htt; fi» iAV 

(2) 8A; 1645; 1788; 62^ ; nA- 

• .(3) 10 H; 3m; 13 M ; 9*4; 4« ; 8?v 

( 4 ) 24 ; #4$ ; 2 ?H ; I \l ; 3iVo* (5) 541.1 5 lojHtf ; 4958s ; 20 ^H- 
(6) 2 i 2 ; 2/ # V (7) 4s J !9;tV ; 5AV W 51285- (9) 

(IO) I 5 i 7 fl%. (II) ? 3 l- ( 12 ) io|fg. (13) 25. (14) 3 f 

(15) 8jj ; 24. (16) 2548^ ; 14^. (17) S°°°- (18) 3 $- 

• (19) 4. (20) 492 jf. (21) 1. 

* Bx. LXIX. (p. 184.) 

2 - (1) » 88; A ; A ; i»; ^ (2) A ; Mi; 7 i;6A; iiV*» 3 ?i* 

(3) 6A J Hi ; 615SI; noli. (4) 38& J i|||» 6if|. 

2* ( 1 ) 4* ( 2 ) k8u* ( 3 ) iA* ( 4 ) 2 . ( 5 ) 342* (6) (7) 9A- 

, (8) A- * (9) 9A4r; ( io ) io 88* ( M ) 7b1A* ’ «^ 12 ) I 88* 

l 1 3 ) 21 a* , (m) 4Wr (*5) i *HUh 
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Ex. LXX. (p. 186 .) 

2. (i) 23k ; 37.4 J 38fi- (2)*2? ; 81 ; 1 i ! J ; 115. 

(3) ”? ; 4 A ; 61 £. (4) 41$ ; 56^3 ; 79 ‘& } 498. 

(5) *88£ ; 263$ ; 3764. (6) 26] ; 8o| ; 86|J ; 240$ 

* ( 7 ) 1912^ ; 37389A ; m]; 58727?; 16^726^. 

3- (1) 599s » 799?, ; *498] ; 1798I ; 2497^ (2) 989944 ; 549969^ 

(3) I2499}sj ; 24999]; 37499 ]!! 5 49999 A ; 74999 i!i i 

99999i 5 » ; 1 24999i( 4) 3223.!] ; 32399t¥« ; 998999$$$- 

Ex. LXXI. (pp. 186 - 187 .) 


2 . 

(0 A ; 

r» » ^ • 1 • 

a l > 7 *2 ? art* 1 .*• * 

y t 

JOO 

(2) A ; A ; i¥a i It ; M- 


(3) 18* 

; 864 S ; 91 i ; 6i* 

* 17 . 

(4) i/B; 4 i 4 h^ j 3 *4 


(5) 26 ; 

; 1267? ; 5]. 



3 . 

(1) ; 

4 ^ * f f >0 ■ /> 
ill ' 7 * • 1 * -■ 

(2) 1 , 

JV ; 2 ; ]}]. (3) 242XJ ; 498!?- 


(4) 7 o x V 

(5) r;a 

■ 

1 

(0 rV 

(2) 3 - ( 3 ) 

H S 

l *J 4 ** 

( 4 ) lit- ( 5 ) 1. (6) iWlfit- 

5 . 

(r) 661 

• ai s • Vi 

7 * a 10 


( 2 ) ’r$lt! » 3 A » 


(3) 22, 

v ■ ilc • 1 

7 s » 01 1 0 t 1 4 :» i 


( 4 ) 5 /«- (5) 74 . ( 6 ) * 



Ex LXXII. 

(p. 189.) 

2 . 

(0 «\ ; 

5 . -*.10 

1.14 > 30 1 * lio .■ 


(2^ *i?i*o J »• 1 cAs 


( 3 ) il; 

1_ . z 
,iCF > r, 1 • 


(4) ?; 1H ; iVa- 

4 . 

(0 *\l 

; 2^ ; 24 ; 


(2) » *1*4 » 4 $* 


( 3 ) il ; 

T ar, . 15 . *4 1 

1 r> n * •* fl > 10 0 


( 4 ) 3; ; m ill?; 3 a*r- 



Ex. LXXIII 

(p. 189 N 

1 . 

(0 S?; 

,7 . a«, . s m . 1 

J a 0 > > i > s . > ai 

. , i 1 
* 1 1 u 

; 1 5 ^ 


(2). JA 

; l ; 2; 1 

1J 

1 or 

(3) i 4i 7 5 ; 8 ; 19&1. (4) 3 H- 

2 . 

(i) 

(2) ( 3 ) 725 J 3 

( 4 ) 91788 ( 5 ) 7 il (6) -li- 


<S» 7 v 

(8) ij. (9) 1. 

(io) (It) (12) 1$. 



Ex. LXXIV. (pp. 191.192.TT 

1 . 

(0 i¥ft 

. f,V . 3 . il . J« • 
7 fli > 3 * 3 $ * at * 

UK; 

i,\; A".; 1 


(2) 24 ; 

«<i . i>7 . 1 

ITS » TT« » r«M. • 

!$• 

(3) It ; tV ; 2 » 


(4) 3 ; 

1193 , f 

"5TTT » *• 


(5^ 

2 . 

'll* 

/;\ in 197 400 mu . 

V 1 ) tnr> “jnri \ta • r ’ 

1 . 3- The first is the least 

1 i-t 


and the second is the greatest . 

4 

(0,1 5 - 

(2) lOkb 


(3) 18 - (4) Si. 

8 . 

(l) 4 t£« 

. ** (2) in- 


(3) 7- ’ 
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* 

ARITHML 11 L. 




* 6. 

(0 si 

(2) 10}. 

*3) 1 »• U) 

1 X H 

^5) 41 * 3 - (6) 74 , j > 


(7) 26. 

(8) 55 - 

( 9 )* 3 i u t- 





t 

Ex. LXXV. (pp. 192-194 ) 


1. 

( 0 * 72JV 

(2; 1(^01 

L (3) 25 V, 

(4; 1944.- 

( 5 ) 7°tVo* 

• 

(6) 182*„T 

f \>7 11 

> y 2 q 4 J|. 

(7) 378 k ; 

; 31: 

1 

* 

(8) 2108ST? 

3. 

(0 2*. 

(2) 4 V ( 3 ) 

^ i ( 4 ) 2 iVx 

0 

^1 1 

(0 4tt- 


( 7 ) 14? 4 - 

(8) 

3r" V. • 

<w) 

T 4 

1 H 1 1" 

0°) soft*. 


(il) 2*. 

(12) 

, 110 i 

J 2 K>1* 

03 ) 

,1 J 1 ) <* *• i 

4 >. 

( 14 ) 4 ?;. a 


(15) 1 

116) 2. (17; 

3 t!Jio (*8) H' 

' 9 ; 

. I 4 MOII t 

1 4 2 l XT >■ 

(20) tV<- 

3. 

(I) l6U- 

^ IOI]. (3; 19 j 


4) 15 I- 

( 5 ) 3u;;- 


(6^ 1 r<>. 

(7) 5*. 

(8) ll 


9 ) «4 

(10) 5. 



Ex LXXVI. u?p. 

195 197.) 


1. 

It,'. 2 

1 « j Q 

I* )• O. 

4 il 4. 7t1 

• 

K r ’ 4 WJ fi o 

U i 1 470 4 * O. 

7. 

7 \l 8. 

9. 9. 

2. 10. I 10 

H 

11 ]. 12 

. 1. 13. 10. 

14. 

15. 

1. 16. 

17 . tl \ 

» 

18. 3 - 

19 i 

20. 

i. 21 

uVf 22. 

i 23. 2 


24. 1. 

25. 2A. 

36. 

1 V 27. 

t T T 0 • 28. 

1 1 29. »*, 


30 to »■ 

31. 4 .” 

32. 

‘ 131 QQ 

irs- OO. 

902 34. 

To- 35. 4 A 

V 1 

. 1 o- 


36. 20t-j-. 

37. 

36 H. 38. 

ti*. 39. 

23 . 40. ij. 


41 ir. 

42. i4Vi- 

43. 

4 . 44. 

3- 45. 

ii 46 1. 


47- 2. 

4a i 

49. 

i. 50. 

3 s ?7 »; *• 

51. 2 ; x\ 


,52. j. 

53. 5 h T* 

54. 

i. 55. 

Tu'i j 2 if. 

Cfi 1 s 1 
•Al- lowO* 






Ex. LXXVII (pp 

198-199.; 


1. 

(O xV ; I 3 i (2) bD ; 5 J i- ( 3 ) 

1 

1 i* 

; «• u) 

tsi ; 25i 


(5) 31 * i 2 

; (6) 4> 60. (7) 

1 1 

M 4 * 

18!,. (8) 

v& ; 720. 

t 

,(9) *V <5 5 1801 g.(10) 5"5 XT) j 7 °TT-( 11 ) 

1 40 

, 1890.(12) 

To 4 t 5 ° 6 °- 

2. 

3 ] in- 

3 . 211. 

4. 33 &• 5 

. IO 

times. 

6- 6 mm. 

7. 

4042^ ft. 

8- 720 




• 



Ex. LfXXVlll. (pp. 

200-201.) 


.1. 

1 iVt ; JtsV 2. xVt - 3. ’ • 

5. 

"I)U H 4 " 

)*•(,> 

6. ra¬ 

7, 

60; 244 . 

Q 0 " 

3 ; .T‘ifr 

9. 492*5 $- 

10. 

I 3 bVo. 

il. 2500. 

12. 

2 To- 

13. 14. 

15. 

J 5 H- 

16. h 

17. 


18* 'n* 19. m- 

20. 

rH 11) 

5 rv8o- 

21. io 9 H- 

22. 

AV 23. 

4 f. 24. 

{$. 25. 2o{'~ 

• 

26. 99 . 

27. t»g. 


Oft rs ; iV 29. it* 30. B receives >* C iei eives ; 

B receives jV of # ^4 ! s money after loss, and C ^eceiveg 
of -4's money *fter loss. 31. W 33. zYv ; HA- 
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Ex. LXXIX. (pp. 202 - 203 .) 

1 . (1) A5.28. 1 $a. i)\lp. (2) AY87/ 15^/. S^p. (3) ^32. 12s. 9 fat. 

(4) £7°- >os. ii\td (5) 1 tb. 90/. 14 dw'ts. 4** gis. • 

(6) 19 cwt. 1 qi. 17 lbs 7," (J tv. ^7) 2 tui. 8 po. 5 yds. *i^V»7 in. 
■ 2 . (1) Rs. 5. i«. 5^/. (2) 7^5.10. 15^. 9^. (3) £13. 13s. 8}$t£ . 
(4) l 9 s i t y (5) 6 twt 1 qr. i8i ; Jbs (6) 9 cwt. to ‘gibs. 

17) 3 fuj. 10po 2 yds 9-1, in. (8j 7 his. 54 mm. 40J4 sec. 

3 . (1) A^.74. o a. 9 ix p. ; R\ 101. 13a o\p. , Rs.\\6. 8 a. 3 t \p. ; 

A\j.I286: 9 a. 1 11 p 

(2) ^ 3 ° 2 - 15'- o \d. ; ^ 1135- 6r. 6 d ; ^6660 11 s 5 V. 

£7266. is. 7 l d. 

\2>) 8 tons 19 twt. 3 qis 2lts->. 0/ , 17 tons it; twt. ? ?|ps. 

4 lbs. 11 or. ; 71 tons 18 css t. 16 lbs. 4} o/. 

(4) 408 mds. 10 sr. 2^ ch. ; 1088 nitls. 27 si. 1-^ ch. ; 

1587 nitls. 12 si. 211 t h. 

(5) 2imi. 6 fur. 7 po 2yds. 3I in. ; 471111 7fui. 8po. iyd. io^in. 

4 . (1) As.20. 9 a. 1p. ; Rs 17. 1 oa. i‘,'p. , Rs.q. 7a. Jo{'„\p. ; 

R s .4* 4 tz. 1 it’f ip- 

( 2 ) £3%- 77Y<\W -; £i& 16s. 61 ,\»d. 

£ 11• 175- y'llUt/.; ,£6 17s. 7 ,\ 4 ,y. . 

(3) 1 12 Jbr. 1 3 o/. 4 t Vo dis. ; 5 2 lb&* 10 oz. 7 J, 11 dis. ; 

11 lbs. 12 o#. 9$, (Us. 

(4) 2 inds. 29 sr. 7 < V< 3 , ch. ; 1 mtl. 12 sr. 7 iV/Vt ch. 

(5) 2 1 4 t) i »Vt i 7 4 " 4 K‘ (b) 4* > IO lVi) S o rt !tT* 


Ex. LXXX. {pp. 204 - 205 .) 

3 \a.; 4 ia.; 13 ^ 1 .; 4 ^.; 15 ^. 2 34 W.; io6{d; 11 [d; I 94 tW 


1 . i .1 

5(3 > IS Mi j 6 o 

14 . 0 

Tfl > T >>»V 

■( 4 . 1 

11 ) TIho 

1 0 

3TBV 


4 - . I 1 . I 3 R 

• j o » r« o > f • Wi 

7 1 1 . 1 > fi 

• Tt» j - ' 

10. 147^' po. ; 2660$ yds. 
13 . x 4 T ac. ; 60913 yds. ; V- • 

Ex. LXXXI. (p. 207 .) 


i 1 . _ 1 

i » T n *> t 


(ini 

r 


“; so ; 210 ch. 

11* 313 J v 0<1 J J»(j\jO* 

14 . 


b 1 

(> 1 7 TJ* 


1. (1) 13a. 4 p. ; 9(2. 4/$. ; Rs. 16. 14a. ; /e.r.6. 9a. «7.1^. ; 

Aj.6. t 2d. 9^/. 

(2) Aj.364. ; Re. 1. 5a. 4/. ; Aj.4. icwi. 6'^. ; 3\p. 

(3) 12J. ; 6 \d. \q. ; 5*. 1 od ; i6j. Sd ; is. 4 d ; icw. 7 \d 

(4) £3- S s - » 2S - *<£• 5 9 s ’ * ^ 3 - B//. ; £3. 12s. 6d. 

(5) £2. 6s. Sri. ; 10s. 3±d %q. ; 8 s. ; £4. 17s. 6d. 

(6) 3. qrs. .24 lbs.; 10 lbs.; 6 02. ; 2 qrs., 26 lbs. 4 oz. ; 

21 cwt. 1 qr. 9 lbs. 5 oz. 5$ drs. 




ARITHMETIC. 


(7) 4 oyt. 2qrs. 8lbs.; i6j. 8d. ; is. 6 \d. 4q. ; 4 fur. 26po. 3yds. 2ft 

(8) 6oz. 17 dwts. 3^ grs. ; 9 oz. 2f drs. ; 6 oz. 6 drs. 2 scr. n 3 grs.; 

2 lbs.* 5 oz. 13 dwts. 8 grs. 

(9) 1 yd. l ft. io^ in. ; 1 po. 1 yd. 1 ft. 54 in. ; 2 ro. 16 po. j 
' 37*po. 24 sq. yds 6 *q. ft. 108 sq. in. 

. (10) 3 qrs.; t da. 22 Itrs. 40 min. ; 3 da. 17 hrs. 36 min. 

(11) ipk.; ipk. igal.; igal. 1 qt. i 3 pts. ; 3 Ids. 7bus. 3pks. ijjpts. 

(12) 148 c. yds. 12 ft. 1036I in. ; 27 mds. 10 sr. 13 ch. 1# to. ; 

145 tons 16 cvvt. 2 qrs. 18 Tbs. 10 oz. 10$ drs. 

(13) 5 hrs. 36 mm. ; 7 hrs. 12 min. ; 2 pipes U5gals. 2 qts. 

(14) £7 J 109 da. 13 hrs. 20 min. ; 4J, 8 d. 

(15) 3 cwt. 1 qr. 6 lbs. ; 3 da. 11 hrs. 13 min. ; £4. 14J. 11 d 

2. (1) £4. is. 8 d. ; £2. 18 s. 4d. (2) 19J 6^d. (3) £1. 2 s. 

(4) 12 cwt. 2 qrs. i4'Fbs. 10 oz. 10^ drs. ; 2 qrs. I 7 lbs. 1 oz. 3]^ drs. 

(5) ^da. 23 hrs. 3r min. 31 'i sec. (6) 2 mi. 6 fur. 22 po. 3 in ; 

17 mds. 27 sr. $\ ch. (7) Us. 5. 14a. (8) £50 


Ex. LXXXII. (pp. 208 - 209 .) 

1. (1) £1. 12 s. io$d. \q. ; ^4. 15J. ; ^39- 11W 

(2) ^r.486. 10 a. 6p. ; Rs.g$i. 7a. 11 \p. ; /fo.2687. 9 a. Z? A p. ; 

Rs. 7 %(.)%. 2 a. 6 A p. 

(3) £82. i8j. o{d. }q. ; £(j8. 19s. n$d. ; £402. 17s. $±d. 

(4) 25 tons 3 cwt. 3 qrs. 7 lbs. 8^ oz. : 

106 tons 6 cwt. 2 qrs. 16 Tbs. 14,^ oz. ; 242 tons 9 lbs. 4, 1 S oz. ; 
1100 tons <2 cwt. 1 qr. 5 Tbs. 6$f oz. 

• (5) 10 da tohrs. 36 min. 5^,sec.; ri9ac. 1 ro. 1 po. 21 ^sq. yds. 

2 . (1) Rs. 1766. 12a. up. ; Rs. 491. 15a. i\p. ; £1. 8s. 6 4 \d. 

(2) £42. 7 *- 4 ?- J £46. 4 J - iq. ; *£3. 12J. 4^ 

(3) Rs .65 ; Rs.36. 7a. io r V7>. > Rs- 17 - na- 7 \xP- ; Rs. 8. 5 a. 4 p. 

(4) 3 cwt. 3 qrs. 18 Tbs. 12^ oz. ; 20 ac. 23$ po. 

(3) 1 da. 19 hrs. 29 mm. 46',’ sec. ; 7 c. yds. n c. ft. 1210^ c. m 

2 fur. 124 yds. 2 ft. ; 4 mds. 29 sr. 

Rs. 3. 4 a. 6p. ; Re. 1. 12a. 6 p. ; Rs.26. 4 a. ; 8 a. 

^.25. 5 a. 4 p. ; Rs.133. 4<z. ; ^j.1575. 5 a. 4 p. , 

£4. ij. 8jd. ; 3 s. ; 4s. (4) £12. 3$. ; £8. 14*. 6\d. ; Rs.40. 8a. 
11 mds. 11 sr. 5 ch. ; 9 cwt. 2 qrs. 

4 ft. 6 f,% in. ; 3 sq. ft. 96 sq. in. ; 1 c. ft. 

102 mi. 4 fur. 11 po. 3^ yds. ; ^40. 4J. 

26 cwt. 24 lbs. 4 oz. ; 36 po. 

32 da. 9 hrs. 49 min. ; Rs.79. 9 a. 3^ap. 

2 ro. 184 po.; £22. 16s. 

Rs. 56. 4a. ■■ (2) Rs. 85. $a. n%p. 

£6. 10s. 3%d. . (5) £so. 

Rs.62. 11 a. ' 9 ttA • 

7 yrs. 169 da. 34 min. 


512 c. 
2d. 


in. 


(3) £$■ 12 s. 6 d. 
(6) £$. 12 s. 8f d. 
(8) 6 mds. 18 sr. 

(10) 1 po. 34 yds. 1 ft. S4H in. 

Ex. LXXXIII. (pp. 210-211.) 


1* ; T»r ♦ 44 * 44 j 44 » 4444- 

l, itt ; Hi ; «*) ; «* ; Hi- 



ANSWERS. 




3. fill's ; £37*4 ; £5t!r- 

4. Rs.& ; /fa. 8$ ; Rs.i$\H ; /fa-8i T “ T V 

5. sYo; a^ff; ffYs- 6. t > AYn > ¥<! 

8 . 4ri mds. ; 2H bi. ; *V«« 9 . £ l 


11 . 


1 <i 
»3 


1 I 

TVSff* 


12 . 


t h jt »r 


1 ■ 
6ft* 


* 


7 ' H |l <* . 1 1 ft 0 

■ Ttflff » TUJp. 


10 . 


" " • -5 L* 

TtyO » 


Ex. LXXXIV. (pp. 212-215.) 


1. 

( 1 ) 

1 T . 
TT » 1 

*S 

an* 

( 2 ) *v 

(3) t* ; 

Tff4* ( 4 ) t\ 

( 5 ) A ; A Vo- 


(6) 

7 " i 
3^5- 


(7) V’.v. 

(8) e S \- 



a 

( 1 ) 

1 9 . 

■Jff > 

1 5 K 

m* 

( 2 ) TT^. 

( 3 ) Vu\ 

; iYA- ( 4 ) 

• 


(5) 

1 os 

. a 1 
* T5T&* 

(6) T Vr,. 

(7) A 

• (8) « ; SJ. 


(9) 

84 



(to) TiTir 

• 

ft 

3. 

14- 


4. 

<4 II ft 9 9 

& HI M 

Um b » ‘1 «> • 

6. r'Ao*' 

iy h 4 ft s ft . 0 

• • Tir^’i > 

a 

a h 4 1 

9. 

SO- . i <• J 
ToViJ » TTft- 

10. 

)SA; AV 

J-l. I’, t ITiWJ- 

12. 

lift 

10TT* 

13. 

( J ) 0* 

( 2 ) 13 $ 

( 3 ) *V- 

(4^ 2 t Yt- 

14. 

18 8 . ft 

T5"5T j 4 

• 

15. Vz* 

1& ( 1 ) rV.V (3) 1 ;; 

i TIT- ( 3 ) "BZO- 


(4) 

7 '» . 

(Tiff » 

Vo* 

(5) IA 

(6) Vo- (7) ii'o 

• 


17 . In order of value the fractions will stand thus .— 

(0 ts of R cr., j£Am in fl K u i- ( 2 ) i'x °^ a 8 U> ., £A» i 3 $ 9 i^- 

(3) £ of /fa. 10=' of A\r 10. 8a., i of /fa. 7 i 3 rt - 

(4) 1 of a md., H of 3 si. 6 ch, £ of 14 sr. * • , 

( 5 ) t of 5 days, 4 of 20 hrs , * of 59 mm. 

ia Aft. 19 . \y.* 20 fa"„. 21. iIVi- 22 . \l 23. T *‘Uo- 

24 K$<- 25 . Re. 1. 5a. siA 26 . 1 fur. 27 . /fa-10; W- 

28 . 7 cwt. 11 lbs. 


Ex. LXXXV. (pp. 215-216.) 


1. 

3. 

6 . 


9. 


1. 

5. 

8 . 

12 . 

16. 

20 . 

24. 

28. 


3 days to hrs. 25 min 3 sec. 

£3. 13 s. 8$d. 4 5 po. 10 in. 

<?42$ days. 7 - 344 iVi.YoV 

79 wks. l da. 22 hrs. 49 mm. 48 sec 


2. 25 mds. 30 sr. 

5. 31 years 203 da. 18 hrs. 


8 24403V oV 


10 . 


12$ 


76 U 


1 a > 


n 

Si 


Ex. LXXXVI. (pp. 218-220.) 

/fa.32. 6a. 2 . 55^. 3 . £i. 2 S. 6 d. 

£44- 171. 8 K- 6 . £4- 161 . • 

11183$f metres. 9 . 6a 3\p. 10 Afa.225. 

xYV ; /fa.31250. 13 . 9 men. 14 . 7 fa days. 

15H days. 17 . 7 miles. ia 60 cwt. 

4 wks. 2 da. 21. 85 days. 2a 12800. 

75.« 95 . 100 days. 2 a /fa- 43 - 

/fa. 46. io«. 8A 


4 . /fa. 2. 12&. 
7 . £200. 

11 . 

15. 41 ^ days, 
la 2 lbs. 3 oz. 
*23. /fa. 4 . 8a. 
27. 10 yds. 11 in. 



\RITHMETIC. 



Ex. LXXXVI1. (pp. 221-222.) 

1- J 2 «. 8 p. t 2. £37 91 . ws.'^d. 3. (m. 2>\P- 4. Rs. 2376. 

5 - t icw. 9?,/$. *6. 12 a. 1 A /fa. 3867. 3#. ; /? Rs 3052. 8# ; C Rs 2200. 

7. /fa. 3000. 8 . -£722. 13 J. 4 ^ 9. £ 412 . 10. 3jr. 4 </. 

11. /fa.2790.' 10#. t 12 . Debts. = ^25 230 ; assets = ,£15 558. 1 os. 

13. /fa.37350. 14 ,£8000. 15 . Debts =/fa 13600; 

assets*= Rs 9350. 16- ,£0666. 1 3s. 4//. 

Bx LXXXVIII. (pp. 223-224.) 

1. Rs. 1752. 12#. 2 . ^631. roj. 3 /fa.360. 4. ^598. 

5 . ^451- ior 6. /fa. 12000. 7 . ,£1040. 8 . 0/ 

9. .£108. 10. /fa. 11480 11. £70. 12. Rs. 960. 

13. £3642. 14 £280. 

# Bx LXXXIX. (pp. 226-227.) 

r 

1. 42CX). 2 . Afa.2t6o. 3 . i2oj»als. 4. 210. 5 . Afa. 16. 13#. 2/. 

6 . Rs .22500 7. 3 ro. 24 po ; 1 at. 2 ro. 30 po. 8 £7. 8j. 

9 ,£1. 5 s 10 . 38 yds t ft 6 in 11 . A Rs 22 14 a. 8 p. \ 

B Rs 20. 13a. 4^ 12 . Eldest Afa. 12000 ; younger Rs 4500 ; 

wife /fa.2700. 13 . Rs 16. 4 a 14 . Rs. 15000; /fa.4500 each. 

15 . 960. 16 . £4000. 17 . A Rs. 114. 4 a. 6\f>. , B Rs. 128. go. \~p. \ 

C Rs.157. 2a. 18 Rs. 3333. 5#. 4A 5 Vo- 

Bx. XC. (pp. 229-230.) 

1« 6 hrs 40 mm.* 2. 24 hrs. 3. 3 hrs. 38} mm. 4. 12 mm 
5 . 3 if” hrs. 6 £. 7 12 mm. past 5. 8- 58 min. 40 sec. ; jVo- 

9 - SAVff hrs. 10 . 30 mm. 11 . 13 min. ; 237] fcals. 12 . 4 mm. 42 sec. 


Ex. XOI. (pp. 233 - 235 .) 


► 


1 . 

5 . 

11 . 

14 . 

19 . 

22 . 

25 . 


6t* days 


2 . 4 days 3 The whole. 

6 . 3 ^ days. 7 . 104 days, 
.ys ; C 44 days. 9 . r 8 i{ days 
12 . A 45} days ; B io\ii days. 
15 . 12\ days ; A 4vie. ; B g^ac. 

17 i 6 t V days 


rs 

15 days. 

B 24 d 
J20 days. 

3? hours. 

B 8f da. ; C3rV da. 

8 days. 20. 4$ days. 

147,1 days. 29 . A 4 days 

4t 3 days. 26 . 93 days. 


21 . A 12 da. ; B 
B 12 days. 

27 . 114 weeks. 


4 . 

8 . 

10 . 

13 . 

16 . 

18 . 


°A 

4 


6 days. 

8 days 


1^ heurs. 
A 4Vt da. 
18 days. 
24 da. * 

24 . 26 days. 
28 . 234 hrs. 


Bx. XCII. (p. 237 .) 

• . • 

1. 56 . 2. 11 2. f 3- 90. 4. 15 . 5. 172. 6 . 3456; 2304. 

7 . rVo ; 78 ; 44 j-Ttr- 8. Afa.150. 9 . Rs. 24. 10 . Rs. 2400. 

11* 36 gals. 12 . 60000 men. 


Bx. XCIII. (pp. 239-240.) 




ANSWERS. 


.m 


3 . 

4 . 

5 . 

6. 

7 . 

•8 

9 . 

10 . 

11 . 

12 . 


1 

5 . 

8 


1. 

6 . 

9 . 

12 . 


1. 

7 . 

13 . 

16 . 

17 . 

18 


1 

5 . 

7 . 

9 

12 

16 . 

19 . 

23 . 

26 . 

30 . 

34 . 

37 , 

39 . 

41 


A Rs. 6oo ; B Rs .480 ; C Rs.3 20. * 

A Rs. 58. 12 a. 'll). ; B Rs 117. 8 a. 4p. ; C Rs. 176. 4*'. 6/i 
^4 Ai.1200; B Rs.qoo ; C Ar 200. • 

A Aj.376 2 ; B Rs. 2280 ; C A^.6498. 

^4 A’r.768 ; B Rs .672 ; C* A\r.i;6o • 

Man, Aj.7 , woman, Rs.3 Ha. ; child, Re 1. 2 a. 8 p. 

A £s° 5 B £\oo\ C £300 ; /) £ [200. 

A A\r 27821'., ; B Rs.3130 T \, ; C Ar. 2347 r',- 
A Rs.6048 ; A Ax. 5760 ; 6’ A\s. 15670 ; D A.r.5600. 

A Rs. 8505 ; B Rs 7276. 8a. ; C Ar.9172 


Ex. XCIV. (pp 241 - 242 .) 

14 mm. 24 set 2 . 6 hrs. 3 . 36 h days. 4 . 7i hours. 
72 hours. 6 258 his. 7 . 258 hrs « 

(1) 120 hrs (11) 120 hrs. 


Ex. XGV. (pp. 243 - 244 .) 


SIt” yds. 2 Ha 3 . 200. 

1296 7 . 82212 

;£ 11760. 10. 113 11 qr-* 

2S o\r1. nearly 


4 . 10 gulden 5 . 2601 . 
8 A’ v. 1066 10a. Hp. 

11. ^802 ior o-j/l i (/. 


Ex. XCVI (po 246 - 248 .) 


2 . T ’i 3 16 4 21 5 Ar 400. 6. Rs 3U00 

429. 8. to* 9 3 mds rosi 10 3 V • 11 .* A Rs 2 . 134. ; 

B Rs.3. 12 a, ; C i$a 12 . A Ar.10 ; B Rs.20 ; C Ar.ro. 

Rs 9984. 14 Rs S3- 2a. 15 Rs 32 

A 13to‘; days ; B 40-1 days ; C 67/, d.iys , J) 93-K days 
9# 6p. ; 12a 6p. , 15a 6 p ; Re 1 2<2. 6/i ; Act. 5# 6/>. 

A.r 5. 19 - A R t.2 8a ; A AV 1 8a , CHa. 20 . 204^'] in. 


Miscellaneous Examples III (pp. 248 - 253 .) 


2 12^. 3 h 4/1 Aj. 6666. 10a. $p. 

* A Ar.5000 ; C Rs.4000 ; 7 ) A.r.3333. 5 a. 4p 
A Rs 1344 , B Ay.1053 6 4 ° 1 r days. 

80 apple ; 60 pear : 48 clieiry ; 40fi.Ht.rt ; 12 wrflnut trees 


Rs 9 2a. 8 p. 10 

Rs.4. 9 a. 6 p 13 . 

6*'V days 17 . 

37610528. 20 

7 t V t hours. 24 . 

300 gals. 27 - 


Rs 2102. 8 a. 
20 1 T days. 
600 

54 days. 

Rs 5040. 


~ ~ -v 7 t- 0 

8 a. ; value of mine*A9.98712. 

14 each. 31 5° yd s * 

Ar.6fil. 10a. 8 p. 35 Rs.484. — - - ^ -- 

A #s.2Q0 ; B Rs. 100 ; C Rs.700 ; D Rs.3200. ^ 38 13a. 4 p. 
A’s money i8j. ; A’s 6r. 8//, ; C’s I2J« 40 . 

p\ n nk. 7A. 42 8a. 6A to be suhtimeted 43 . 10 weeks. 


11 

14 . 

18 . 

21 . 

25 . 

28 . 

29 . 

32 . 

36 . 


o 1 

2 T<> 

1 ft 

TTTH 


To¬ 


days 

•J 7 - B 

. 4 nro* 

(a) 25 'bV,t 1 t. (6) 1^. 

£22. 8j. 22 . Yes 
iot^Vt days. • 

^■5 share = Ai'.30847. 
r* and 

tV 33 . Aj.4200. 
ioj. 10 dr to be added. 
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44 . Rs. 152. 46 . 10^ days. 4 $. 3tVT<* days. 47 . ^80. 

48 . 16720 tons. 49 . tV 60 . 16^ days. 

61 . A Rs. 6. 1.3. iJJ/., B Rs. 6. 6a. 10?/. 62 . todays. 53 . 2^ days. 

54 .. si days. 55 . 4 hrs. 7} min. 56 - 4 men. 57 . 30 men. 

58 . 169 ; 3/5©. 59 17 60 . 3024. 61 . rs a. m. ; 7-30 p.m. 

. 62 . 12 days. 63 . 4 men. 64 . 1st cask 3$ mds. ; 

2nd i£ mds. ; 3rd 1^ mds. ; 4tli 2 inds. 


Ex. XCVTI. (p. 256 .) 

1. (1) -4; *r8 ; *006. (2) 37; 1-54. (3) 24-079; 'ooooor. 

(4) 579* (5) '0008 ; 00007 ; 0000005. (6) 31500805. 

2. (1) Five-tenths ; thirty-five hundredths ; three hundred and 

twenty-six thousandths : one-tenth ; one hundredths ; 
* one ten thousandths ; five and thirty-seven hundredths ; 
twenty-five ten-thousandths. 

^2) Forty-three thousand two hundred and sixty-eight hundred- 
thousandths ; three thousand four hundred and five 
millionths ; four hundred and fifty-six ten millionths; 
ninety-eight and seven millions six hundred fifty-four 
thousands three hundred and twenty-one ten-milhonths ; 
one hundred thousand and one millionths. 


3 . 


(0 
(2) 
(0 

(2) 

(3) 
(0 
(2) 

(0 

(2) 

(3) 
’ -(4) 


T5 * 
Iff i 


lffff 

tilt) . 

‘lffff > 


7 t I 
IffffO 


I * 'l 1 . 

T tiff off > 


» - t 0 1 * . 
Tffffff" » 


n 

Toff j 
i 7 < 001s < . 
ictffixTO t 


loiioi) i lffitnoff » 

1 I - mi ,ii)» 
loiiOooffff 


Turns 05 no* 


4 . 


5 . 


•6. 


*; ii 


I 

Tft 


t> I 

1 T 


-V ■ 

T » 
1 s 
TTfl 


l S . 
If • 

1 40 > 


1 V11 7 

rax 

. 4 M 

T«.ff 


II ‘I 
Th 
tlHI . 

54 IT » 


4 * 

ITT > 

1 00 n 1 - . 
Too ft IT ’ 


rxo 


H'l 

TT*.a r r 


1 1 

1 l.ffOO" 


I HI 1 

TTSff • 


8 


1 

■Bfi- 


5t J ; 4 j too : 7 2 i j 9“>55ff . 3°7i«Vo 
376iff J 97°3T50o 5 73 2 *To05 i "jlRcii,. 

•3 ; *7 ; i*3 ; 4-7 ; *13 ; -407 ; 8*oi ; 55*9 ; *057. 

‘0017 ; '00965 ; *0303 ; *000009 , *0000057 ; 4876. 

2*13 ; *0213 ; '000213 ; *0300507 ; *00076359 ; 2040*3005. 
1*6 ; *75 ; *031 ; *0004 ; *0275 ; '000079 ; ‘0001001 ; * 
•00000079 ; *00261 ; *000000000328. 


Ex. XOVIII. (p. 257.) 

1. (1) 8 ; 80 ; 800 ; 86000 ; 8000000. 

(2) '53 ; 53 ; 5300; 530000. (3) 130*014 ; 1300-14; 13001-4; 

130014 ; 13001400. (4) 800*3065 ; 80030*56 ; 80030560. 

Ifc, (1) *071 ; -OQJti ; *000071 ; '00000071. 

(2) ' 0735 8 ; *007,358 ; '00007358 ; -000007358. 

13) *00007 ; 000007 ; 00000007 ; *000000007. 

(4) ‘001 ; -ooobooi ; *00057426. 

Ex. XOIX. (p, 25a) 

1. . (1) 756*2467’. (2) 4009*360846. (3) 538^422021. 

(4) 433*416458, » (5) 442-10365. (6) 4852-77877. 



ANSWERS. 


6$ ‘ 


% 


1 . 

2 . 

3 . 


4 . 

7 . 

8 . 

1. 


2. 


3 . 

1 

1 

* 


2 . 


tt) 634-5529699- 
(l) 1589*0738. 

(4) Ri783*378. 

(7) 2170*0457 yds. 


(8) 100. (9) 61*58125. (10) 190*1111111 

(2) 1152*44^834. (3) 3033*9704833. 

( 5 ) ^878*368. (6) 2623*952038 CWt 

(8) 6*171256. • 

Ex. C. (p. 259 .) • 


(l) *18971 ; 11*203; 52*5564. (2) '117864 ; *806423; '09914. 

(3) 8*ooooi ; *03035039 ; *51635. (4) *09 ; *oooi ; *623967. 

(1) 27*849 ; 7040*322 ; 31*580901. (2 ) 1*0473; 3-021975 ; *0324. 

(3) 4*911002 ; *1431 ; 7*09484- 

(1) 786*214 ; 11*206157 ; *00099. 

(2) R6*4i7 ; {£2*23224 ; R3 340526. 

(3) ^-12084; .£54-3249 5 ^'20994. 

(4) 6*399936 mds. ; 22*5124 tons ; 1*43856 ft. 1 

9*413. 5. 867358. 6. (1) 2 6686 ; 2*102. 

(2) 644*447. (3) 5'454i4- (4) 527-02949. 

•2218487; -999544; 1-345679; 457-575; i'ioi ; *99999- 
3*1415927- 9- *5432f. 


Ex. Cl. (pp. 260 - 261 .) 

ti) *40926 ; *04032 ; 9 ; *7777. [2) 100*17484 ; 21*983472 ; 

8*2940365. (3) 230*625593; 4155*84; 00003738028. 

t4) ‘123123 ; 0019610652875 ; *0000008. 

(5) *0000003217; 67254023544; 5548075 J * • 

(6) *00128 ; *000000015625 ; *0000017084592. 

(1) *26325; *0001^0816; *00177089; 6*240312. 

(2) 12089115; *0011238573; *147168. 

(3) 20*796875 5 *026649 ; 133*46322. 

(4) 108243216; 9*12850715. (5) '0672; *001024. 

(6) *000000001 ; 9*56709. 

(1) 21*09304541972. (2) 210795537. (3)12*66806; 

• 23*68676 ; *001. (4) 678 593664 i *14726336 ; 9*141474^5. 

•0177775 ; *ooi. 

* Ex. CII. (pp. 263 - 264 .) 

(0 156-7 ; 31*34 ; 6*268; 1*2536; *12535. 

(2) 128*947 ; 59*514 ; 9 919 ; 4-578 ; 1-526 ; *763. 

(3) *00001108 ; *00000554 ; *00000277 ; *0000006925. 

(4; 5*12 ; *427 ; 2*417. ( 5 ) 1° * 79©o; 3250 ; 225c*). 

(6) *24172 J 2*421875 ; *0000746. • 

(7) 10; io*oi ; 1545 ; 110000; 10. 

(8) 281*315 ; *039. ( 9 ) 1*092 J ’ io 9 2 ; 1092 ; *0001092. 

(10) 15*67; 313*4; *6268; 1*2536; 12*536; 125*36; ’000012536. 

(11) *007853; *0032 $ 602400. (12) 3QQr 

(!) 3*42465 ; 6*26029 J I74 0 4‘378o7 ; ’CW26J, 
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(2) -006150; 3-21685; -00025; 1 ’315 79* 

(3) 6-03604 ; 91-33632 ; 36542894-03280. 

(1) T 2’Otyff ; 5 184 ; 4*032 ; -576 ; *288 ; 19-2 ; 151-3. 

' (2) ‘85 ; 5-1; -0075 > '00425 ; 2*5 , *oi 

(1) -oof 34 , *13405,. 1 34057 ; -00521 ; 5-21333; 14*89523 

(2) 76293021842-10526 ; 21670225625. 

(0 ‘30685 ; 147 ; *0007 (2) 32236-38 ; 2296. 

(3) 20500; 1-569995. (4) -oooii ; 15-845686. 

Ex. CIII. (p. 265 .) 

(1) -5 ; -25 ; 75 ; -125 ; *625 ; -1875 , -16 ; 3*1171875 ; *008125 
•072 ; 7578125. 

(?) -006640625 ; *03808 ; 4-0064 ; 3*16 ; 4*3125 ; 6-0005859375 
7-425. 

(3) 1*1 . *053125 , 1-687841796875 ; 1-0693359375 ? 7*00048 ; 

3 00224; 4*0010624 

(1) 127=; 76-234375; 875 ; 2-59375 

(2) 1 -25 ; ’0176 ; 32(*4 ; *1128 ; *6 ; 1-37. 

(3) 83-03355 ; -007080078125. (4^ 89*395 ; -0029 

*333333 ; -285714 ; *272727 : *384615 ; ‘269230 ; *309523 ; 
2*916666 ; 8*642857 ; 24-352941 ; 7 326086. 

(l) ITi \ 75 (2) 4 , T) , f T (3) T5’ Hi TV ^4) 71' 1*1 \l 

(l) 120. , • (?) 9. (3) 85T. (4) IO’I?5. (5) -0000125 

(6) 6400. (7) 3 (8) 562-1 ; 7-174970942857142.. 

Ex. CIV. (p. 266 .)* 


(l) - 36 . (2) *2223 ( 3 ) 1*115 (A) * 0094 . ( 5 ) * 004 . ( 6 ) -003 

(7) 16. (8) -0008. 

(1)1260 (2) 12-6. (3) 1466*4. (4^ 5319-6. (5) 14360*58. 

(6) '8433621-6646. 

Ex. CV. (p. 267 .) 

rr > t t 1 *• ffi» 5 » ijrVk > ? ■/s’ff* 2 . 2 , 4, 5 » 8, JO, |6, 20 


Ex. OVI. (pp. 268-269.) 

c 

•2 ; -37 ; **3; *13*; 2*345; r6 ; 4*8 ; 1*90 ; 714285; 

7-461 53 § ; -126984 ; 9*366. 

*307692 ; -121195; *1509433962264 ; 3*614581; 

4-8035714*28; 7*1893 ; 5*287* ; 3 * 35 ^ 7 * 

*01 36 ; ^783 ; 2733T0S J 1*0850694 17357317^ , 

• 75240^84615 ; 3*4556097 i ro ^flHfc 
2 457002 *,$780003 ; r^#45; *5^3499^569 ;* 
*49907551 9 " 
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6. 3570 grs.; 6840 mm. 

7 . 17847*016 sq. yds, ; *38 pt; i455'37*6cb. ; 4356 yds. 

8. £*035 ; £-1675 ; £0265625 ; £*00042375. 

9 . '0004396 da. ; '086945 ac.; 1260 po. 

10 . '021309375 ton ; *911458307. ; *183 ton. 

11. *5652380 gui. ; 1*190476 half-gui. 

12. 29965875 mi. ; 7 *i $8657142 02. Av., 00055803571426 cwt 

Ex. CXV. (pp. 280-281). 


1 (1) JRs. 5. I«. r68/. ; Rs. 80. 1 a, 2’4p. ; 3*2/.; Rs.227. I la. 7*63 \p. 

(2) gs. ; lay. , £14. 4 s. 3 d; iu. 4 \d. *• 11*6161/. ; 

155. 6|/f. nearly. ^ 

<3) 6r. 9^ ; 7\d *52?.; 9 s 8d. nearly ; £5. i2f. 3d.; 8s. gd. 

(4) 7J. lojcf. ; £1. ts. 6±d 2q. ; 15J. 3 \d ; 5$rf. 

(5) iqi. I4tbs. ; 2qrs. 3na. ; I3ac. iro. i4po. ; I5brs. 43min. I2sec. 

( 6 ) ifa.5. 12a. 9*4^. ; I7<*wt. 1 qr. 20 lbs. 8 01. * 8t\ drs.; 

2 days 12 hrs. 55 mm. 21 sec. ; ,£47. 5*. 7\d. 

( 7 ) 2 \ in. ; 12 lbs. ; 15 po. 

(8) 4 ch. ; is. 3 £d ; 4 ac. 3 ro. 16 po. 

2. (1) ‘4375* J *0625 s. ; 8*9375* 5 1*27083* ; 34*875* . 

(2) £ 628125 ; £'790625 ; £ 853125 ; £*0072916 ; £2790625, 

(3) *46875; *515625^ *84765625; 53*854i& 

(4) -9027 ; *09975. (5) *572916; 1*43625 ; *61. 

(6) *628125 ; *00628125 ; 628 125. (7) *882899305 ; 7265, 


(8) *455921875 ; 4*34375 J *89533203125. 

(9) *§3846*; 788257142$; *089285714- 

(10) *00625 ; *4125 ; *00390625. r 
(ill ‘005563... ; *30016741... ; *021614583- 
(i$ *80724431$; *9471590; *50983796*. 


4 bx. oxvi. (pp. mm.) 

\ ( 1 ) Rs.yLia- Atp.; ^*15- U*- 4A ; ^*3& J *+ f 6p- 
(*) 62. l°H *68?.; 112. 5 f* i £ a * 13* V 

(3) tw ** 

{4) <fl?#-344*4^ -*<y?<^^'-Jte4.} I30* if . t 4bi. 8 lsftt. 3 Ctu 
5 ) 1ST. Ah.; i«Kk sr, 17 pp. 3 
m <a«. AU s ^Hnacwt. Miai sPni#*- 
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(8) £9. 4 S. O^d. ‘656257. ; £ 1640, 

(9) £ 2 S‘ ios - io ^ J £ l 9 * 2s ‘ 

(jo) /fa.1175. la. 9*45 f>. ; Rs. 51612. 13a. 7 ’$fy- i Rs.i 7 > U«* 4 p 
(u) 3sq.ft. 67*5jq. m. ; 2 tons. I7cwt. 1 qr. 27 lbs. 7 oz. 4 drs 
(13) 25 days 21 hrs. 3*0028...min. ; 12 tbs. 2 oz. 1*152 drs. 

8. (1) Re. 1. 5 a. 4^. ; ifo.6. 50. ; Re A. 2 a. 9*3^. 

(2) 75. 6//. ; ^1. qj i*47 kd. ; Rs.31. ioa. 8 p. 

(3) £ 1 ' 14-f* 4'f- *829^7. ; Rs.67. 8a. ; 2*448^. 

(4) 1 cwt. 2 qr$. 6 lbs. 6 oz. ; 52 mi. 2 far. 25 po. 3 yds. 

(5) 20 tbs. ; 15*. 4 d. ; £1. 14s 7id ; 24 b!. 6£k. ; i6qrs. 4 bus 

^ (6) 7a. 2'4p. ; 13a. 5 '61 (>p .; Rs. 189. 15a. 4 p. ; Rs. 2. 7«. i/>. 

3. £4. 13*. 8$</. l\g. ; tfr.12. 4. 1 oz. 17 dwts. 22 grs. 

5. (i) Rs. 22. 14a. 6*4/5. (2) 1 a. 2 p. (3) for- inf. 

(4) 6j. 61/ ; i6f. 11 \d. ($) Rs.21. 12 a. i‘8p. (6) 5mds. 9$r. 4th 
(7) iqf. i|/* (8) £1. i8r. 7//. (9) £15. 14*. d 

(10) 1 ton 17 cwt. 2 qrs. 4 tbs. 


Ex. CXVII.. (pp. 284-285.) 


1. (1) *0625. (2) '4729. (3) *675- (4) 

(6) *875. (7) ‘44472. (8) I-3253I- 

(10) -4878. (11) *875 (12) *6714281 

(14) *10885416. (15) *01036. (16/ *0625. 

(18) 3-4375. (*9) 71*703. ^ (20) *046875* 

(22) *003. (23) i*85. (24) *7. 2. *829^. 

4. **6875. 5. *6305. 8. *t7i295. 7- *0815. 

9. 3*28. 10. ‘45. 11. *0625. 12. *5. 


0572915. (5) *375 
(9) *615873 
(13) 14-49- 

(i7) ‘95-' 
(21) ‘36. 

3. 59*52. 


Ex. CX*riII. (pp. 289-291) 


, 8 . -2083 


1. (1) *3010300. (2) 11704*013860. (5) 5*74. (|) *39275-} 

(5) 46287739* ‘(6) * 95424 * ( 7 ) 985*428337. (8) 1*1638 

(9) 229*92815. (10) *60941. 2. (1) 14*26^ (2) *1495 

(3)2115*1921. (4)285119*0879907.(5)30*799. (6) *13059 

( 7 ) '31831a (8) 7157788. (9) 7 - 037 * (10) *26544 

3. (1) *25^ « (2) 75. (3) 2, (4) 7*4106861. 

( 5 ) *202733.' (6) *009706. ,( 7 ) 3-141593* (8) '46. 

(9) 4*89898. (10) *58$. 4 . (l) 324048, rem* 6 ; 8340153, rem. ‘ 

(2) 521695, rem. 96 ; 7 * 773 » »#*• 34 * 

(3) 72f 1, rem. 772 ; 851, rem. 425. 

( 4 ) 1 % W 7 .* 739 , * 4 * 3 - 

(5) 25, r«tf, 6939 ; 7205, rem. 40081. 
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Miscellaneous Examples IV. (pp. 292 - 295 .) * 

1 . 961*6832:321. 9 * 00 ( 32938 . " 3 - 360. 4. The latter. 

s * 3 - 0. 02525. 7 . -23957... 8- Rs.7206. 6a. 4*8/.* 

9 . /fa.285120, 10 . 44. 11 . 861. 12 . 4*8. 1& V 

1 **‘ 4 °* 16 . £6. is. 6 d. 16 . A /fa. 360 Rs.270 ; C Rs. 240. 

17 . *54 P- 18 - Rs. 2571. 15a. 19 . 168. 20 . 5*677881. 

21 . A s property exceeds by /fa. 49000 22 . 2530*6. 

23 . *075. 24 . *225625. 25 . 00256256 ; 256*256 ; *0256256 ; *63. 

26 . 1*414. 27 . *03. 2 i 00297. 39 . /fa. 17. ia. 8/. 

30 . 6 p. 31 . sV 32 . A 28 j*$t days ; B 35m days. ; 

6* 38^* t days. 33 . *32. 34 . 13$$= 13*483. 

35 . /fa.88200. 36 . 200 gals. 37 . 120 runs. 3 a (1) (2) 708. 

( 3 ) 4 ’ 4 * 39 126 sec. 40 . 675. 41 . 2 hrs. 30 min. 

42 . 69 eggs. 43 . Rs. 247. 8a. 44 . 35584345; rem. is *003^111. 

45 . ■022916. 46 . Rs. 2428. 12a. ; Rs. 1238 10 a. 7'2p. ; 

/fa. 1190. 1 a. 4*8 p. 47 . A’s inc. = 4 of B’s inc. ; Rs. 4200. 

48 . Afa.15. 49 Ar.137. 8a. 50 ^419. 19& 3d. 


Ex. CXIX. (p. 299.) 


1 . Rs. 541. 11 a. 6 p. 9 
4 . Rs.427. 6 . /fa. 1975. 6. 
9 ^138. 14J. 4 d 9. 
11. /fa.3750. 13 . 

11 ^6893. 195-. 8?</. 15 . 

17 . £7 620. i8f. o \d. IB. 
20. Rs. 109320. 7a. 6\p. 21 . 
23 £20504. os. i^d. 24 . 

26 . Rs.202. 13 a. top. 27 . 
29 /5392. is. ()\d. }q. 

31 . £625. 19 s. o\d. \q. 

33 , £2683. os. 9\d \q. 

35 . £49!. 7s. ll\d. lq. 

37 . Rs. 102781. 6a. 9$. 

39 . /fa 5708. \a. 7Ip. 

41 . A*. 17739. 4 a. v6p. 

43 . £12126. 7s. it \d. lq. 
45 . Rs. 1 24479. 2 a. 8p. 


Rs. 542. 4 a. 10 p. 3 . /fa.965. 5 a. 4 p. 

£ 54 - 4 J- 7Id. 7 . £144. 10 s. 7\d. 

.45429. os. 4\d. , 10. /fa.6839. 9 a - AP- 
Rs. 122415. 7a. 3 \p. 13 . /fa.9065. 4 a. 

£1156. of. 7\d. * 16 . £736. 1Of. 10 \a. 
a 1 3903. iof. 6 d. 19 . £2357. i6f. 10 d 
Rs. 1689. 3#. 74p. 29 £35978. i8f. 1 \d. 
/fa. 3 15597. 3 a. 2p. 25 . Rs. 16532. 8a. 8 %p. 
Rs- 3379- 5 a - 2 p. 28 A’f.50324. 3a. 6p. 

30 . *1873* *8f. 3 id lq* 

32 . /fa. 12506. 

31 Rs. 7. 2a. io*6 p. 

3 ft £470. 2S. o^d. 

38 . /fa.593. 1 la. ilp. 

40 . Rs. 4706. 1 oa 9 p. 

42 . £831. 3s. 2\<3L lq. 

41 Af.^58336. 5 a 
46 . £24617. Of. i \d. \lq. 


1 . 

4. 

7. 

10 . 

19 

11 


Ex. OXX. (pp. 


OVJL’U 
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m Rs.6i. 14 a. o\p. 

18 . /fa.io58.«n<*. 6*9^. 

£2493- 4** H?. 

A 46 . 4 s. io$d 
"239$. 7 * 7 tf, rty. 
.8095. 4 s. 2 id 
fa. 568. 5 a. io$p. 

30 . ^897. 6 t. 6*£ 

32 . Rs. 430. icw. 

34 . ^44. ioj. 5^</. 4*0- 


17 . /fa. 1014. 5a. 075^, 

• /fa.13881. 5 a. 2#. 

21. £105. 4J. 7i</. T V- 
23 . ^Z 75 * 2S. od. • 
25 . Z23264. i3f. 3^<f. 
27 . j£i6. i8j. 6*09 d. 

29 . Rs. 1 548. la. 376$p. 
31 . /fa. 185. 9a. OtA 

' 33 £ 33 . 8 s. 3 $d. in?. 

« 35 . Rs. 23. no. 10 -jV^- 


Ex. OXXI. (pp. 303-304) 


1 - * Rs.2277. 13a. 6p. 2 . /fa. 12973. 6a. 6 p. 3 . ^44. 3s. o}%d. 

4 . /11870. 3 s. 4 \d '97V- 5 . ^836 16s. 4$d. 8. /fa. 7. 11a. 5^/ 

7 . Jfa.26882. a«. 6/. 8- ^1144. or 9. ^117. os. 3d. 

10* 537°3ft>s. i8dwts. 6grs. 11. 182 miles 3 fur. 143 yds 

12 . /fa.448. tm. 13 . 181 mds. 34 sr. 4ch. 

14 . /fa.11237. 9a. 4 p. 16 . /fa. 1707. 1 a. 

16 . /fa. 6089. 9a. 5 \p. 17 . /fa. 126 59. 6a. 8 %p. 

13 - ^428. 9 s. i^aT. 19 . Rs. 470. 20 . 235 lbs. Tr. 4 o t. 19^ grs 


1 . Rs. 23. o a. 6 p. 
4 . £8. 19J. iifdL 
7 . /fa. 8 50. 5 a. Bp. 
10 . Rs. 41. 7a. 4 p. 


Ex. CXXII. (p. 306 ) 

2 . Rs. 9. 4a. 63 \p. 3 . Rs.22. 10 a. 2p. 

•6. Rs.293. 4 a. 4 p. 6 Rs. 197. 6a. 5 fafi. 

8. Rs.274. 7a. Bp. % 9 . 'Rs. 40. o a. 1 1 p. 

Ex. OXXIII. (p. *9.) 


1. (1) 29791- (2) 168210432. (3) 855625. (4) 31255*87$ 

( 5 ) 383 8 5223 . (6) 2 l*VSn ( 7 ) 100875809. (8) 14*885593 

* ( 9 ) 124618464. (10) 355999 * 6 ... (11) 53*84^087. 

2. (1) 12321. (2) 388129 ; 38812900. 

3 . (1)7; 14; 17; 19 ; 18 ; 16; n ; 20 ; 12 

« (2) 2$ ; 23; 30; 36; 132 ; 252 ; 315. 

( 3 ) 825; 6930 f 3528; 1575 5 756 o. 

4 . 7 i 77 i 92; 385 ; 6; 14 ; 3157 i 3 °° 3 ©> 5 . 900. 

. .. Ex. axxiv. <p. sia) 

1 (1) 26; 38*; 127 ; 145 i 537 i 999 i 267. 

(2) 45 i '832 ; * 234 j 907 ; 9878 ; 3163. 

( 3 ) 5746; 6772; 2403; 7925; 2005. 

(4) 8070P; 76008 ; 309000 ; 62573- 

(5) 90886*; 9688669 ; 887145333. / , 

M 47 % $‘8; ' $n \ 4 * 78 ; 13*69 i *' * 359 * 

- w *08 ; «xx73 ; ‘0231; *0195; 60*49. 
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(3) 34‘i2 ; 370-09; 490*07; 15 367. 

(4) 203*975 ; '0708069 ; *0007008. 

3. 19- 4. 144. 5. 210. 6. I24, 

Bx. CXXV. (pp. 313^314.) 

1. <i) 1*4142 ; 1*7320 ; 2*2360 ; 2*4494 ; 2*6457 ; 2*8284 ; 3*4641 ; 

3*6055 ; 4*2426 ; 4*4721 ; 5*6568 ; 6*1644. 

(2) 6*6332 ; 7*1414 ; 8*4852 ; 8*9442 ; 97467 ; 25*2586 ; 28*2134 ; 
28*3019; 31*6227- 

(3) 75*5843; 19*0525; 187*4033 ; 94*0053 ; 906*9983 ; 

8513*0157 ; 86*2090. 

3. (1) *3162 ; *4472 ; *5477 ; *6324; 7071 5 7745 ; *8366 ; *8944 ; 

•9486; 1*0954; 1*2649. v 

(2) *2236; 2*2583 ; 2*2135 J ‘4 ; 1264 ; *i ; 7141 ; *2258 ; 2*ob7^ 

(3) *0447 ; *4743 ; *1449 ; *5773 *. 2*1343 ; 5*9°33 5 17*9368 ; 4*3- 

(4) 17724; 13*2382; 3*5449; 5*4233 ; 88*8516. 

(5) 1*5367 ; 2-2390 ; 2*0074 ; 70003 ; *2659 ; 7*5878 ; *1410. 

3. (1) *0415692193; 3*1288975694; *2613426869; *5888126640; 

6*6546224536 ; 1 2539964086 ; 8*6802649729. 

(2) *9219544457 ; *2645751311; 1*7320508075; 9*8944428848; 
•0059430631 ; 5*2700094876; *1910497317. 


Ex. CXXVI. (p. 316). 


1 . 


(1) 3; 

4h ; H; * r ; 

; 

*; Ml 

(2) 2$ ; 

i4 ; 18? ; 5^ ; 

Si ; 

6t’. ; 23 

(3) 55*r\ 

; 2684 ; 175 t\ 5 

I 22 T \ 

; 393 tV 


2 . (1) *7905 ; 3*0822 ; 2*5298 ; *32 ; 2*625 ; 8*7649 ; 20*4939 ; '0029. 

(2) 7745 5 4*6612 ; 2*0586 ; *9607 ; *9701 ; 4*6150 ; *3717 ; 5*2164. 

(3) *6060 ; *5678 ; *3118 ; *2373 ; 16*9595 ; *0574 ; 19*1646 ; 27 * 5 tH- 

3 . (ij : 3 ; *16; 4*3 ; 1*83 ; 5*3 ; *016 ; 68*83 

(2) *036 ; 26 ; 7*3 ; *06 ; 2*3 ; 1$ ; * 5 . 

Bx. CXXVII. (pp. 317 - 318 .) 

1 . (1) 11 ; 2 $ ; 36 ; 13 ; 57 ; 49 - ( 2 ) 89 ; 97 ; 321 ; 247 i 4 73 - 

6 ) 956 ; 5836 ; 8888. ( 4 ) 2*6; 5*1 ; 7*9 ; 4 «‘i ; 2*6c.* 

( 5 ) *197 ; '957 ; *JOi ; *0299. (6) t i & ;; I 9 ir; 7 ^ ; 3 f. 

(7) 10*1120; 1*8081 ; 17099; *4286; 1*5135. 

(8) *7539 ; *8505 ; *8939 »* 19813 ; 2*6487 ; , 2 r 6536. 

(9) *12599210; *14422495 ; *23513346; *28844991 ; 1*29802461. 

to (if) *5>; *425 ; 5*|; *425. 

(3) 15'^rl; tr& ; *9283; *6463? '6876; 4*34*4 

3 - 33?ft,. * 4 ' 4.6*10;.r»33. 
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Ex. CXXVIII. (p. 319 .) 

1 . 18 ; 35 j 45*6. 3 . 12 ; 17 ; 51, 3 . it ; 3*47032 ; *49374 ; 

• 1*65970. 4 . 4 ; *8 ; 12. 6 . 2$; 2*1 ; 799. 


Miscellaneous Examples V. (pp. 319-322.) 

1. 5.3*.u*.7 a .i3 a ; 5. 2. 8/. 3 iooooo. 4 . T iW 

5 . Af.603. 13a. gfi. 6. 3759 . 7 . The second; *0708$. 

8. $. 9. A.r.51738. 3a . 3^. 10. ^6. i6r. 51/. 11. 1. 

13 . Wife Rs. 14508 ; eldest son Rs 12090 ; youngest /fr. 12896 ; 
daughter Rs.^67 2. 14 ^213. 12s. 

15 . 63 ac. ; A 90 days ; 2? 63 days ; C 70 days. 

16 . (1) 6*6140... (2) *2752057... 17 . 2333283$ francs, 

m 1055. ' 19 . Af.5888. 20. 35 measures. 

fa. 1 * (1) 5*99027. (2) o. (3) 7 7. 22 . A > v,4. 23 . Rs.$. I la 

24 . 6$ ; *0505. 25 . 105570 and 950370. 26 . 1*5795- . 

27 . 3a. 6*24 p. 28 . 80. 29 . 1512497. 30 . 2-571428. 

31 - £2. 15 s. 2$d. 32 . The first is greatest; second is least. 

33 . 128ft years. 34 . r V 35 , 645 ; 151 ; 567. 

36 . *0030769! 37. 1 qr. 13 lbs. to be subtracted. 

38 . 9975 and 9925 ; 10000 and 10015. 39 . 75753? hrs. 40 . $. 

41 r- Rs.42. 14^. O 42 . 1 tVt » 7 TnVWon- 43 . 420 rix-dollars. 

44 . ii$$ 1 «ii* 82 o 8 . 45 . 8175 ; * 8 i 4 ; 27 ; 75 ; 135*1940625. 

46 . 300 miles: 47 . Rs. 258. 9 a. 7ftp. ; Rs.%6. 12a. 8p. 

48 . £55. 6s. 10 \d. 49 . *0030422... 50 . **. 51 . T «V 

52 . i^d.} 160 oz. 53 . 1*000049... ; 2&5'6. 54 . 67 ft. ; 125. 

Ex. CXXIX. (pp. 326 - 329 .) 


1. (1) 47 sq. yds. 2 ft. (2) 52 sq. yds. (3; 25 sq. yds. 8 It. 48 in. 

(4) 35 sq. yds. 7 ft* 32 in. (5) 11 sq. yds. 3 ft. 129 in. 

(6) 42 sq. yds. 1 ft. 50 in. (7) 24 sq. yds. 4 ft. 54 in. 

. (8) 36 sq. yds. 2 ft 115J in. * « 

2. (1) 683 sq. yds. 2 ft. 25 in. (2) 10 sq. yds. 5 ft 90 in. 

(3) 43 sq. yds. 5 ft 128 in. (4) 16 sq. yds. 6 ft. 27 # in. 


(1) 2 yds. 1 ft. 5 in. (2) il ft. 11 in. (3) 2 ft. 9,in, 

(4) 13 ft. 1 in, * (5) 7 yds. 2 fl. 

55 sq. yds. 7 ft. 73 in. 5 - 96 $q- ft 93 in. 

7 ft to in.; 15 yds. 1 ft. 8 in.; 15 ft. 5 in. 7 . 2ft, 6\ in. 

2 ac. 4 po. 9. 5760 sods. 10. 84. 11. 29400. 

14 . 142 sq. yds. 90 in. 15 . 759- 


2 ac. 4 po. 
723V 


, 9. 5760 sods. 
13 . 1707. 


85 sq. ft. 561*1.17? 3 chs. 50 Iks. off the length. 18 . i6| yds. 
131 ft, 80 . 6166 acres. 21. (1) A j. 7468. 1 2a. 

(2) Rs. 678. 5a. 4 \p. (3) Rs.6%. too. Hp. (4) ^451. 141. 4 \& 

(1) 52$ yds. (2) 142yds. ift. n$in. (3) 26 yds. 410. 

Rs. 114.^ 4 p. (2) Rs.Z2& 9 *- fy. (3) P- 13 P-. 

(4 £21. 24 . 48 ft. 2 & Hft 3 28 . ao ft. 



ANSWERS. 


66$? 


27 . Us.2. 12 a. 28 . 2 ft. 

81 . 1406^ sq. ft. 32 . 195 sq. yds. 
35 . 41 yds. ; 2o}[ yds. 


29 . Us. 135. 

33 . 14 yds. 1 ft. 
36 . ifo.1050. 


30 / 15ft. 6in. 
34 . 1310. 


* 1 . 

2 . 

3 . 

4 . 

5 . 

a 

11. 

14 . 

19 . 

22 . 


1. 

a 

7 . 

10 . 

13 . 


Ex. CXXX. (pp. 331-333.) 

(1) 875 sq. ft. 126 sq. in. (2) 605^ sq.'ft. (3) 798 sq. ft. 
(4) 791 sq. ft. 132 sq. in. 

(1) 250 yds. (2) 248 yds. 2 T t ft- (3) 648 ft. (4) 115 yds. 
(1) Rs.2%. 6 a. (2) £1 3. 1 gs. 10 $d. 

(3) Re. 1. 9 a. (4) £3. 1 os. 


(1) Rs.j6. 2a. 4 p. (2) Rs. 61. i S a - &A 

Rs. 47. 1 a. 6- Rs. 294. 14a. 

9 . 113400.. 

12. 8 ft. log in. 

15 - 16 ft. 

17 . Rs.37. 8a. 

20- 12 ft. 6 in. 

ua. 4 p. 


£S • 10s. 

37 sq. yds. 5 ft. 
10 ft. 

breadth 12 ft. 
13 ft, 6 in. 

2o£ ft. ; Rs. 42. 


( 3 ) £9‘ 9 s ’ 8,V- 
7 . £8. 15 s. 

10. Rs. 12 . 6 a. 4 p. 
13. 11 ft. 6! in. 

16. Height 10 A 

ia 77824, 

21. Jfc.125. 

2a 15 ft. 


Ex. CXXXI. (pp. 335-336.) 


6 ac. 3 ro. 30 po. 22! sq. yds. 

Rs. 125. 8a. 4p. 4 . 60750. 

300 stones. a ^117. 15J. 

352 or 360. 11 . 34^ sq. ft. 

55 sq. ft. 80 in. ; Rs.g. 4a. 1 Ip 


2. 1913 sq. yds. 3 ft. 

5 . Rs. 312. 12a. a Rs.iQ^fa, 

9. £ 176 . 17 s. 9*V* 

. 12 . AV.1965. 

14 . 8a. 15 - Rs.274. 4a. 


16 . 378 t V sq. cut>. > 75 mds. 25 sr. 8 ch. ; Ar.378. 3a. 


1. 


a 

a 


Ex. CXXXII. (pp. 339-342.) 

(1)4 cub. yds. 8 ft. 648 in. (2) 38 cub. yds. 22 ft. 592 in. 
(3) 59 cub. yds. 19 ft. 764 in. (4) 260 cub. yds. 4 ft. 1053 in 

(5) 69 cub. yds. 16 ft. 1026 in. . .. * " S<IQ 

Rs. 246. 15a. 3 p. 

i?3 ft- 11 Hi! 

A , £ * 


10. 11 ft. 6£ in. 


ia «i ton 3 cwt. 1 qr. o£ lb. 


4 . 2 yds. 

7. 1 ft. 6 in. 

11 . S '°7 ft- 


15 . 

17 . 

19 . 

2a 

26 . 

29 . 

at. 

34 . 

37 . 

39 . 

41 . 


£4* I*- JO Id. \q. 
3 ft 6 in. 
ii5cub. ft. 30 in. 
32 ft. 2a 114- 


2. 2552 cub. ft. 1088 in. 

5 a 00 

• ms in - 

8- 5044. 9. 2 ft. 6*in. 

12. 29 cub. yds. 17 ft. 

14. 2304. 


34 yds. j A*. 3984. 6a. 


ia 28 tons 9 cwt. 1 qr. 11 !bs. 14$ oz, 
la 16 sr. iiy! dh. 

20. 1950. 21. 101IH tons. 

24 . 4 arVV yds- 25 . Rs.276. 5a. 3^. ; 3144a. 


27. Depth 14. ft.; breadth 3 ft. 
length 6 ft .; Rs.$$- ta. 2a Rs. 2 . 6a. n\f>. 

2 tons x cwt. 2 qrs. 14!^! lbs. 30 . Rs.319. 9 a. 4$. 

2 ft. 3 in. 33. *0000459...in. 3 a 4 mdes per mm. 

i t 7 t miles. 3a 23 min. 24 sec. 36 - fis.41* 2a * 4p- 

'9© cab, ft. 1404 in,; 33 mds. 28 sr. 8 ch. 38 . 135 times* 

11 mds. ?6| sr,; Rs.64 %a. . 4 ®- ’ 777 s cuo!%n. 

4 sq. in. * 4ft 8 yds.; 3 hrs. 



ARITHMETIC. 


She. cxxxm. (p. m .) 

1. fi) *5 yds. 2*ft. 3^ in.; 8 yds. i ft ii£ in. ; 48 yds. 2 ft. 6H in. _ 
( 4 2) 2 sq. yds. 138$ in. ; 24sq. yds. 72 } in.; 30sq. yds. 4ft. 58 T V in. 
(3) 2ocu&. ft. t 377 in.; ir cud. ft. 675 in. ; 3 cub. yds. 2 ft, 934Hin- 

,. (4) 8yds. 1 ft. 3 $in. ; 4 sq. yds. 6ft. I 35 in. ; 86cub. yds. 19ft. 8oo| in. 

2. (1) 13 ft. 5'.3"; 59 ft. 6'.6".8 W ; 22 ft. 6'.8" ; 29 ft. 4'.9". 

(2) 50 sq. ft. 5'.8" ; 47 sq. ft. s'- 3" i 300 sq. ft. 2'.4". 3"'. 

(3) 4 cub. ft. 7'.6 ff .8 w ; 42 cub. ft. 2', 3". icr ; 

39 cub. ft. f.tf.4"'.6 tv , 18 cub. ft 11'.6".8"'. 

She. O XXXIV. (pp. 345 - 346 ) 

1. (1) 182 sq. ft. 66 in. (2) 200 sq. ft. 58 in. (3) 212 sq. ft. 7 nr. 

’ J 4 .) 27 sq. ft. i'.8".8"'. (5) 51 sq. ft. io'.4".o'".4'v. 

K (6) 336 sq. ft. 9'-6".8"\8.v. (7) 154 S q. yds. 6 ft. Y.V'X'.tt*. 

* (8) 2203 sq. yds. 2 ft. 8'.2 w .2 w .9iv. (9) 216 sq. ft. 6'.o' 1 '. io'".6 ,v . 

(10) 147 sq. yds. 6 ft. 2'.i r".6'".io«v. (n) 4'-3".9 -9 lv .8v . 

f (12) 2sq. ft. 4*".7iv. 

2. (1) 170 cub. ft. (2) 59 cub. ft 2'.8 w . 4'". (3) 167 cub. ft 6'. 

(4) 180 cub. ft. 9".2"'. (5) 132 cub. yds. 4 ft 1 o'.4" 9"'.6* . 

3 . (1) 5 sq. yds. 8 ft. 82§£ in. (2) 1696 sq. yds. 6 ft. 38^ in. 

4 * (t) 42 rub. ft. 1512 m. (2) 56 cub. yds. 22ft. 11961 tH m 

(3) 44 cub. yds. 16 ft. 298^ in. 5 . 18 ft. 9 m. 

<' She. CXXXV. (pp. 346 - 347 ). 

1. (1) 6bi. (2) 4 bi. (3) f b* 5 kat 9ch. 12 ga. 

(4) 32 bi. 17 kat. 6 ch. 8 ga. (5) 36 bi. 6 kat 1 ch. 12 ga. 

(6) 136 bi. 14 kat. 12 ch. 16^ ga. (7) 7 ibi. i8kat I2ch. 16 ga 

(8) 55 bi. 2 kat. 6 ch. 8 ga. (9) 136TU. iokat. I5ch. 2j ga 

(10) 109 bi. 6 kat. 10 ch. 19J ga. (11) 15 bi. 8 kat. 12 ch. 

(12) 28 bi. 1 kat 1 ch. 12 ga. 

2. , (1) 8064 c. cubits. (2) 8736 c. cubits. (3) 163680 c„ cubits. 

(4) 26970 c. cubits. (5) 2592 c. yds. (6) 2900 c. yds. 

She. QXXXVI. (pp. 349 - 350 .) . 

1 . R5.7. 8*. % 150. f 3 . 11268. 4 . Rs. 182. oa. 8fi. ‘ fl. 66a 

6. 75. 7 . 15 cwt. 8 4 days. 9 . 30. 10 . ^.49!. 4 a. 

30 . 


11. 30. 12. 100. 13. Re. 1. 8a. 14- 3 tbs. 11 os. 74 drs. 

16 . i for. 505. 16-^9 months. 17 * 6. 18 . 2 days. 

Bat •CJXXJtVlI. (pp, 361-352.) 

X. Horse Rs.iyo ; cow Rs.i 60. 2. Tea Re. t . 5 a. 4 p % ; coffee 124 

f ” Turkey iy ; tbwl $r. 4 ^ 4 lH day**. & 33i days. 

$ <toys. 7. 2 beys. 8 . Man 7\ bra.; boy 18 hre.; together 5 ^ hrs 

■t.KS *> Amt SI*- *"*!■ m S". ‘ • ■ 
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2 . 


Ex. OXXXVIIJ!. (p. 358 .) 


1. 1263. 

6. 119. 

10 . 737 ; 17- 


4 . 8398.* 

8 . 1662. 

12. 10004390. 

Ex. CXXXIX. (pp. 354 - 355 .) 


2. 839. 3 . 903. 

7 . 892430 ; 5390. 

11. 9999988. 


5 . 1078. 

9 . * 


1. 

6. 

12 * 

17 . 


1. 


5 . 3 I iVryds. 


39 yds. 2. 25 yds. 3 . 39H yds. 4 . 4. (4t)> ^m) 

io6$yds. 7 . 9 points. 8. 4min. 47 sec. 9 . A 3 min. 37A sec. ; 

B 3 min. 48 sec.; C 4 min. 10 . 350 yds. 11 . xopoints. 
Si min. 13 . C. 14 . 5 points. 15 . C by yd. 10 . 5I min. 
C ; 40. 18 . A 7 min. 9A sec. ; B 9 mm. 1544 sec. 

Ex. CXI*, (pp. 357-3580 

The numbers denote minutes past the hour. 


(1) (0 5 tV 

(2) (i) IOxt* 

( 3 ) (j) *6 tV 

( 4 ) (f) 2 i XT * 

( 5 ) (0 27 rV 

(6) (i) 32 tV 

( 7 ) (j) 38*. 

(8) (i) 43 tt- 

(9) (0 49it- 

(10) (i) 54*. 

(11) (i) 12 o’clock.* 

(12) (i) 12 o’clock. 

(0 (0 5 rr J 27 T V 
CU) 

( 4 ) (i) 


21A 


54tt* 

2 7tt J 3 o’clock. 
3 o’clock ; 32 t h i. 
5 it J 38rV 
ioj-t » 43 n- 


(ii) 

(ii) 

(d) 

(ii) 

(ii) 

(ii) 16 A ; 49 tV 

O') 21 nr J 54 tV 
(ii) 27 T s r ; 9 o’clock 
(ii) 9 o’clock ; 32 T t 
( ii), 5 tt > 38 tV 
(ii) io^t; 43 tV 
(ii) ^tt » 49t'i • 

_. (ii) 43t‘t _ 

49 rr » 5 o’clock. (3) (i) 2i T \ 

27xr ; 49 rV («) 7 o’clock ; 


54 tV 


.(2) 
43 TT’ 


T^l Cl 

IO T7 


(iii) 38 A- 

(iii) 43 t't* 

(ii»> 49 tV 
(in) 54xV 
(iii) 6 o’clock, 
(iii) 6 o’clock 
(iii) 5 tV 
(iii) ioft’. 

(Hi) tfrV 
(iii) 21*. 

(ill) 27 t \. 

(iii) 3 2 Ti- 
(1) iof 
(ii) 5 A 


32tt« 


7 o’clock 


3Jimes. 4 . 3 times. 5 . 2 times. 
3641 min. past 4. 8- 24 t\ min. past 61 

^ 1 • •• * , 1 


6. 

9 . 


2o|y min. past 8» 


i8 T 'tr min past 8 


a 
7. 

19. 

13 . t(ij 4 - 34 H\ or 4 - 37 Br P.M. (ii) 4 - 54 ^ P ‘ M * @ 4 ‘ 2 °!tf' P ‘ M ‘ 

13 . (i) 4-20H' p -M. (ii) 3"49%” PM - (in) I_ 59ss p - m * 

14 . 9 hrs. 18 mixif sec. p.m. ; 4 min* 27$ sec. 

Ex. OXLI. (pp- 300 - 362 .) 

887$ days. 2. 10 hrs. 40 min. 36^ sec. *3. 48 min. 7^ stc. 
60 days ; i2hrs. 14mm.; 11 hrs. 44 mm. #5 . SVtot min. before 4 
5 hrs. to min. 2oH’sec. 7. 11 o’clock p.m. t 2.5 hrs. 10 mm. 

35 min. 24 ft sec. past noon. 10. 5 hrs. li- j6sec. l^s. 

4 hrs. 32 min. 13 . iiVmm. to 12. 14 . On Tuesday cvetiiM 


1. 

4 . 

6. 

a 

12 . 


wRen one ctock" marks 9 hrs. 11 min, an^ the 


17. 


• 54’^din. 30 sec- 

7 o’clock 


15 . A mi % 

12 i hr. jO A m^h- 


:he oth|r 3 


8 hti 

mil 
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ARITHMETIC. 


T 9 . At 3 on Dec. 3. 20 . 1 mm. 52£ sec. to 9 p.m. 

21 . 4 o^ 4 t mm. past 8 p.m. * 22 . Loses 29 4 H 4 s»ec. 

23 . 8-ft sec. . 24 . 10 o’clock. 25 . At 11 p.m. 

20. 4008 days. 27 . 12 days before ; 528 days. 

2 a 3 hYs. 24 mm. 194s ser 29. May 21, at 6 P.M. 

<3Qk 1 day 16 hrs. from the time the second was put right. 

Ex. CXLII. (p. 363 .) 

[The numbers denote degrees.] 

1. (1) (1) (ii) 3^. (2) (1) 20 . (11) 16. (3) (1) 47Jj. 

(h) 3( 4 ) (0 7U- 00 S6H. (5) (0 -33*. (u) - 26§. 

9 . (1) (1) 68. (ii; 16. (2) (1) 113. (11) 36. (3) (0 136?. 

(11) 46*. ( 4 ) (0 1971 - (») 73 v ( 5 ) 0 ) 14. (») -8. 

fe. c (i) ( 1 ) 110$. (11) 434* (2) (0 167. 00 75 - A3) (») 203. 


I 


00 95- (4) (0 9 00 -iaf (5) '0 - 24 *- 00 “30- 

Ex. CXLilll. (pp. 369 - 375 .) 


1 . 

3 . 

5 . 

7. 

9 . 


IS: 


(1) 45 mm. (11) 4 hrs. 

At 1 a.m. ; 17 and 14 miles. 
At 1 P.M. ; 210 miles. 

At 12-35 P.M. ; 89ft miles. 
3$* miles per hour. 10. 

B 6 miles 
114 hours >' 

1 mi. 40 yds. 

90 miles 19 . 58 mm. 

60 ft, seconds ; 530 yds. 

19 mi. ; 35mi. 

21 *1 nA ^ _ 1 


24 hrs.; 134 miles. 
io| miles. 

At 3 P.M. 


35 mi. ; 25*mi. 
23 . 3 min. 

26 . Ah mi. 


yas. ; u 5 mi. 

4 hrs. i9 T ft mm. 
21. 5 hours. 

24 . 19 miles. 
27 . 400 miles. 
30 . 2$ hours. 

39. if\ hnitre 



Miscellaneous Byamples VI. (pp. 378-^BS.) 

4 ! !^4 D ' 4a *' ‘4 oa. lef*. 

jpwt. ft. KS.i 82 . id. 


3-*, 87 ^ yds. 
6 . 25 sec. 



ANSWERS! 


7. 
9. 
12 . 
15. 
.18. 
21 . 
* 24. 
27. 
30. 
33. 
36. 
39. 
41. 
43. 
45. 
47. 
49. 

53. 

54. 
59. 

63. 

64. 
67. 
70. 

74. 

76. 

78. 

81. 


8ioo ; A.r.50. 12 a. . 

£286492500. 10 . Rs. 2164. 6a. 2 jrp. 

741 ft. 13 . 396. or 406. 

18. 16 . 875. 1 


18. 1ft 

9 hrs. 37W min. 

Re. 1. 2 a. 

31116. 

240 men, 

60 pieces ; 5*6304 in. 

cwt. 

\ mile. 


5 . 17. 1 

19 . 1109894. ^ 

22. 45 miles. 

25 . 3 times. 

28. 942 - 

31 . Rs. 18, 10a. 8 \p. 
34 . Aj.963. 

37- ‘000004 in. 


8 - t(hz in. 

11. 121*98. 

14 . 64800.* 

He walked up mites. 
20. 100^805. 

23 . Rs.$. 

26 . 75 days- 
29 . 1683 and 2431. 

. 32 . Aj.420. 

35 . 3 hrs. 30 min. 

38 . is. 4 <L per stone 
40 . 60. 


$ mile. 37 - ‘000004 m. 38 . 2 s. 4a. per stone 

36 and 24 miles per houi. 40 . 60. 

20 miles per hour. 42 . A Rs. 12 ; B Ri.g. 

3] mm. to 6 \.M.; 6 o’clock a.m. 44 . 171. 

25'.26"*6 to be subtracted. 46 . 960 seers. 

9tt¥t days. 48 . 53 min. 30 sec. past 1. 

9 a. sip. 50 . 567. 51 . 792 yds. or 1572 yds. 

A 12 days ; B 15 days ; C 20 days. 53 . 27£ yds. 

6 min. 55 . 2 Hft hrs. 57 . At 4-25 p.m. 58 . 2 } miles. 

80 and 75. 80 . 38, 40 and 45. 61 . Aj.458. 

A AV.2400 ; B Rs >900 ; C A^.240; D Rs.60. 63 . 45 and 35. 

23 years. 65 , 14 beggars. 66. 44 days. 

45 men. 68. 5 yards. 69 . 2\ miles. 

564 miles. 71 . It will be more advantageous to* 

employ the boys. 72 . Rs.4. 6a. 73 . 4V miles perhoiy 

It loses tHt min. per day. 75 . 30 days. 

After 8 days. * 77 . At 23 iV* min. past 8 ; 7 A miles. 

48 centres, 31 outers. 79 . 611A hrs. 80 . 10ft. ; Rs.2g6. 

Rs. 446. roa. ; J ft. 82 . 124 yds. v‘. 


Ex. OXLIV. (pp. 387-388). 


1 P) 4; 5; t ; * ; ?; (2) i ; t ; tt ; t\ ; *; t- 

( 3 ) t ! it i H * U ; L T± (4) V ; A ; i- (5) W ; H*; 4- 


(61 *» Hsu } -iff' ' 

2 . (i) 7 : it ; : 23 ; 34 : 27. (2) I7 : 18 ; Equal; i$ : A* 

(3) 17 V l8 > I : t'> s : 2 *- 

2. (1)8:9 ; 2\ : 3H- (2) 75 • J 4 * 7- 

(3) 3 ffal. 3 qts, : 42 pts. t 

4. The first and second are increased and the third is diminished. 

5 . The first is increased and the second and third are diminished, 

ft (1) 4 ; 35 ; f : 7 - (2) 45 : 3*4 i 100 : 483. (3) 9 • : 2 

* 7. u>|.‘ •• ft 5’2- • 9. 2 ro, 13 pa W%5 : 39 

11 9t : 81. 1 12 - 16' i 24 ; 36 : 35. 
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umHMi lit 


Ex CXLV pp 391 - 392 ; 


3 

4 

5 

6 
7 
9 

13 


l) /> J2) 509 (I 

« 7) 6 20b 
10) 11 y.>ns 1 5 1 * 

63 V’ < 

I he it cl It im is 
1) 8 ^ 2 b 

f'T) 7 2 "> 0 

(t (>4oO (2 ) t 

i ' 10 - 


1 

0 8 


,) 57 (4) 22! 5^ 7 2 (6) 1; IS 

8) A’s 116 10a 8/> 9) A’s 405 

■» H (11) 40 tons 10 nit (12) i/i o,« 

3 ■»«> , " 4 .! 

tlu st<ondUtmis 00004)0 

iV 171 14 ) ' 5 ' <> 6 j °* 

,) 4) i 3 5) «i f> / p 5 

8 70 ioj 126 in 

11 r‘ „iN 12 417 8f>5 

15 7j9 "S7 


15 


14 19 

Ex CXL.VI (pp 397-401' 


1 ? \s 10^9 
4 2., dl\s 

7 16^ mtls 

10 i6i <)T I </ 

13 As 5K> 4 1 
16 A s S}7 b r 
|9 As 1 ^1b| isa 2 / 
*>2 1 •> (l it s 

25 / nt 12s 10/ 

28 A’t 1 12a 
3 l A s 8707 3 a 
34 ,£ 2 S 7 tos 

37 A’s 10 500 
40 
43 
45 
47 
49 
52 
55 
58 
* 

& 


2 60 d It s 
5 As •/> pi 
8 As 10 11 a 4/* 

11 / 27 K>s 

14 /«S )0 O 2 t f/ 

17 in ' 1 is' W 
20 A s 101 v 


3 ^ i 3 t) n t t/ 

6 os His 3 0/ 

9 A 263 4a 
12 26 houis 

15 25 mds 29 si 
18 ■* ton> 3 o't 1 M rs 
: b/> 21 3' 5 d l ' s 

23 ”S ft f> »n 24 6 t mis 

26 A i) Wi 27 S months 

29 2 a 0 p 30 A io t 4 

32 ^23 3 s ,, 1 ^ 33 S 4 7 s < > 

35 or 7 1 p 36 horns 

38 A* *» 14 / 6 / 39 , A? 114^2 13 a 

A, ,650 41 ft .4000 , 2 j/> U ~ ; , 6i v/ 

III'mil Iom ft *0 <w 8/ to 7 ; 4 '* d ‘' iS 

ft -’ 6 t/ Vr VlK ,0/ 

I2f 53 tlijs ' 54 8mm 45l ^|«.l 

59 M uch £ Snnr , s> iM 1 tt 


73 

75 

78 


1 

5 

4 


48 men 


6* ^ys 

$6 tons 


62 A’s 535 12a 6/ t 
64 9 mm , 

67 6 months,# 

70 8 ch 2 to. 
jum 14? , grin IO* 6dT 
74 4 miles. 

76 ft 87 7« »«1 <P ll 5< ^ . 

79 jC'3o6 'O' 80 2 ° 2 1 mlles 

Ex CXI.VII PP 464 - 409 ) 

2 ft 28* H« 3 '878 men * l mo ;f 
'' 6 174 milca 7 974 m<k jS.r,*'« 


lov 61 ^1; ip* 

10 days , 12, davs 
65 , 101 days 66 *124 1 da>s 

68 2,th 69 150 leaps 

'71 368 mtn 72 Hi indy 18* 

As 68 4« 1 l*> lP 
21 days 


fa tons 6 174 miles V 974 m“ a : 

2 ,"Sr .<* loj tnen .11 7250 men 18- 9 ^ 



\NS\V h,KS. 
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X 3 - A\s 564. 2,1 8 p. 14 . 26 lbs. 0} oz 15 . 300 men. 16 5 p guns 
17 48 days. 18 300 men. 19 . 156 rtien 20. 17 <wt a qis. 9’lbs. 
21 u/36 tl.iys 22 9s o,W 23 25^ days 24 67 \*\ days. 

25. 24 times 26 9 days. 27 - 32 da vs. 28 i6n houis. ’ 

29 64 0/ 30 14 women 31 . 18 men 32 ,i2i; houis. 

3B 542 bi 11 kat. 12 < h. 34 Rs.yyz. 4 a 8/;. 35 . 45 men. 

36. A’s 75. iort. 37 7', horns. 38 . 125 nan 39 . 27 days. 

15 . 180 men. 41 . 2] ft. 42 . 15 men. 43 . 100 men. 

44. 1515) bricks. 45 - 1250111011 46 6-48 miles 47 . 4 do/en. 

48 . 2221 days. 49 . Ah 330 12a. 50 A’s.5096. 51 84 men 

52 . 4 adults. 53 . A’s 39 la. 54 39^ weeks 55 . i6i ft 


Ex. CXLVIII. (pp. 412 - 414 .) 


1. 

4-;« r 2 

J*>1 , da>s 

3 . Ah 4200. 

4 to days. 

5 . 

14 men. 6 

I. 3- *' 6\ ( f. \q. 

7 . 3 Tbs. 11 <»' 7.’ drs. 

a 

174 miles 9 

178 mtU 20 sr. 

10 A’s 204, 

12a 11. 240 men 

12. 

11 months. 

13 134s. 

14 22c; >ds 

l ft 15 . 7 houis. 

16 

11 1 , bout's 

17 20 < annon 

la 180 men 

19 . 5 2 , at 

20 . 

1 s. 7 4 »</ 

21 jtxxxi men 

22. 6 men. 

23 . 131) days. 

24 . 

120 da\ s. 

25 2 >)[ dajs 




Ex. CXLIX (pp. 415 - 417 .) ■ 

1 t 12^ I(, 3 ) too f 4 ) MCI- * 5 ) bn ^ f o- 

2 , i) { 2) A’s 18 (3) 58 md% 20 sr (4) Ab 109 6a 4*8/ 

15) 187 hi. 17 kat. 8 < h. (6) 171 yds '7! AY450 6a. 3 p.* 

(8^ 2 hrs 12 nun# 36 s«». 

3 (1) 28‘. (2) 41,;'. (v 8985373 (4)2651 (5)2530... 

\ 6 ) 9-5 \ 7 j 103. ..S' 11^. (6) 5ft! 

4 . (1) S7i- '3) *6i S' 460. (4) t5) 3661;. (6) 590. 

5 . 20 p. r. 6 25 p < 7 . 43797- 8 7*844 9 38896300. 

10 . 58000. 11 33i p. <. 12 A’s- 2607 13 . 6 1 -2 p < 14 600. 

15 . 640, 16 5608 17 120 ; 156 , 174 ; 150. 

18 . (>6$ gold ; 33 1 sihei 19 ^*4.3379 na. 3 iA 20 . Rs.zpo. 

21 . Rs. 15000. 22 A’s 1500. 23 . 1 p. c. pain. 24 . AbiBocx). 25 . aoo. 

, Ex. CL. (pp. 418 - 419 .) 

{i) 2$. (2) 738*71428. (3! 13, *. (4) 7-699794. 

W, (5) 26*9625. (6) 10-134875. 

2. i8’552,..yrs. 3 . A’j36. 5a. 2'fp. 4 . tost, to^lbs. ; gst. 6 ^Ibs 

5 . 1541. 6. 25311*84. 7 . 8*667.?fyears. • 

6o£ years. 9. 60. 10. 14 63 yrs. • 11. 13 st. 2 lbs. 

12 , 51*. 13 . A^,3o. 14 . 78. 16 . 13 yrs. 16 . 2if. 

Ex. CLI. (pp. 420-424). 

* • 

10I. -i a#pfer t«nt. 2 . A’j.656. 8a. . - 3 . J&* 1. 10a. 

89.27$. \ 5 . 7s. Q. Ri’.i. 9 a. 10 7 . Rs.8$o. 



fs 7 ■> 
i'/ - 


AKITlIMhTIC. 


8> I 

11. 40 per cent. 

14. AS. 18 if// 

IV. AY 958 . S/i. 4 />. 
20 AY u 10 a. 2 /> 
23. 30,3 p r 


26- AS 2 of\ 4 // 


28. 

31. 

36. 

38 

41 

43. 


400 . 

lOtf. 

Rs.it, 2/1 

ios. g d. 


9. AS. 9 . 9 a. 4 /* 

12 . lniin, 7 }p (. 

15 62 V p 1 
18 AS 270 
21 . 5 p c 
4 24. 32 
25 per tent. 

29. 8 c wt. 

32 /, $ 5 . 33. irwt. 73 lbs. 100 / 
36 AS. 5 . 13 //. 4 /. 

39. AS 750 . 


3 cwl. 2 qis. 23 ibs 
AS .->50 44 


10 AS. 9 . 2 /?. 8 p. 
13. 42 ? p. c. 

16 96 i'j p. c. 


AS. 400 . 46. ^ 48 . 


/ i * i' 

AS. 7 . 5 a. 4 /> ; 6 op t 
Loss, 65 p / 

3 i? P <• 

AS 2500 . 30 p c \ 
if> pei cent. 

6 scores. 

AS. 4 . 10 // (>",/& 

40. AS .7 8 /? 

42. AS. 100 . 

46. 12 ^ pei ten I 


19 

22 

25 

27 

30 

34 

37 


Ex CLII. (pp. 426 - 427 ' 


1. 


2 . 

3. 

5 . 

6 

7 . 

8 . 

9. 

10 . 

12 . 

13. 

15. 

16. 

17. 

18. 

19. 

20 . 


fi) 224; 33ft ; 448 (2) AY2500 ; AS 37 50 , AS.8750 ; Rs. 10000 

(j^ AS 33000 ; AS.22000 , AY 16500 ; AY 13200. 

£ 3 2 ° ' £V& * /,3&4- 151 180 l>i 12 k. 6 cli 

236 hi. 3 k. 14 ill.; 277 In. 17 k 8 <h. 

Yil Rs 50 ; Rs 12 8« ; Rs 5 , AY 2. 8/1 ; AV 1 ro a 8/>. 

17) 264 Tbs. ; 56 ft»s , 40 lbs 18) ,£i2i. 51 6/7 , 

j£i 79 . in. ; .£292. 121 

S.iltpetie 336 si. ; sulphur 44^8 si. ; ih.moal 67 2 si 
3 mils 12 sr. 4 . 270 Lbs. ; 198 Ah (nitre). 

N. 85 it sr ; S. 10A* sr. , C . 1624 si. 

Men AY 12. 8«. ; women AS 7 8// ; boyjv Rs 6 
A Rs .4242 ; B A*v.7070 ; C Rs 7777 
C /630 ; A’ ^600 ; A /400 

AS 1312. 8/i ; A AS.3500 ; C AS 7875 ; 1 > AS.2100. 

AS 433 5/2. 4/. 11. 30 ; 48 ; 72. 

1 AS.90 ; B Rs. 120; C AS. 180. 

Men 5400 ; women 673 ; bovs 150 ; gttls 45. 14 . ^,83 17$. ic^V 
A 200 intis. ; B 300 mils. , C 525 mils ; ]) 1155 mils' ' 

56 hftlf-crs. ; 40 flonns ; 24 shilling'-. 

12 half-tin. ; 24 pence ; 36 so\s. ; 96 shillings 
§o so\s. ; 60 half-sovs. ; 200 flonns 
A AY 1920 ; B AS,j 440 ; C Rs. 1350 ; /> AY4800. . 

78 rupees ; 132 half-rupees ; 1O8 quarter-rupees. 


1- 

3 - 

1 


k 


Ex. CLIII. (pp. 499 - 430 .) 

AY150; Rs. 2op; Rs. 250. 8 AS. 22 500; AYl 

4^1500 ^ AY 1312. 8a. ; C AY 1187, 8a. 

The share of each is AY 1190. 1 Y* * “ 5 . 4k)(C§40; B 
A AY2240; if Aj.2360. 7 f , A " 

AJf.4 


9.#4 ^168; 

• /) 






12 

13 

14 

u/ j£8 11 <■ M , i? j£i3 fvf 

^486 132 4R ; ^730 , £2433 6s 

Rs 1600 15 months 

16 

22 ^ dajs 

17 

io^ months 

18 45 i f l*\s 


s 

/ 

1,, mouths 
28th M ly 

7 month. 

Ex CLIV (pp 4314^2) 

2 9 months 

3 

7’ months 

Jfc 

6 

5 9- 4 du>s 

7 80 months 

8 

24th \pnl 


Ex CLV (,pp 434 436 ) 

1 Ah 7 yi i 2 p 2 Rt l ■>a \)j '/> , AV i i# 5,. 

374 4^31 5 3 3 4 l8 O! 18 4 3 j 

6 2 13 7 3 mils, 3 mds , 5 mds 827 

9 '’8 lbs , 56 lbs , 36 lbs , 28 lbs 01 42 lbs of cath 

10 3 lbs of 1st , 1 lb of 2nd , 12 lbs of 3td 

11 9 gals , t8 gals , 27 gals , 9 gals 12 4^ lbs 

13 3 lbs 3 lbs , 3 lbs 2 lbs 

14 50 lbs of hi ass , 200 tbs of pcwtfi 15 185 lbs 100/ 

16 115 Oi ,85 07 17 7 0/ gold , 2 07 silvei , 2 oz coppei 

18 2 o 7, 1;? 19 40 apples , 20 pcais 

20 Gold ,£3 17? T o$/f , siKei 5? i\/f 

Ex CLVI (pp. 437 438 ) 

1 32 oven 2 9!V dai s 3 / o oven. 4 . 32 oven. 

5 190 oven 6 3 at 7 40 oxen 8 25 oxen 

9 4 tips 10 / si 13 ill 11 9111m 12 21 da>s 


Miscellaneous Examples VII (pp. 441-446) 


5 a 2 p 
22 women 

15, pool 85. 
131 lbs 
«n£ carats 
Tt\2s, 6d. ; sug 
w tomb* ija 4A 


2 s, 6 d.; sugar, 6 d 19 

I3& 4 p- ^ 0 . 38^ s per cent . 


,, ft 23 * 200 cub If 

&3 4 ** x 2?* ^ 8s 9d 

5*16500. 1 m 300 

u z 

PK^s*, boyS ’ 7 

f #3Ste 4& Cofim twtijM 

olMir: 4 


9 p< 1 cent 3 /ft 1 3# pei 100 
A Rs 375 , i? AV 500 , C AV.}^ 5a 4$. m 
1500000 8 I oss 7 p < 

i8f 11 1000 and 800 • 

28j p c. 14 625 w 15 ^248. 

150 at Rs 4 , '•’50'at Rs 3 
' 19 lea, AVi 14*1 ; 

384 U P er cent • 21 2 : 1. 

200 cub If 24 £gC> 11 s 8 d 

^89 8s 9 d 27 A 120 ; JB 75 ; Cl2$. t 

200 30 A Rs 30 ; B Rs 20. 

.40, 32 Mebr, Rs.72 14 a. ; 

p, } boys, AV 81 12a 5 \p 

85 9 tVr P c gam ; laofcn 

38 . 3 : 2 39 42. 36 «tra 


38 . 3 


V.850 1 


39 42, 36 
01B& 

< 4 Lift; 

li 47 , 


> «fra 

846; 



148 . 35 ; 15. 49. Mangoes, 12 ; plantains, 2J. 

60 . 12, *28 and 44 yeais. , 51 . Ah.3 4 a. ; Ah 6. 2r. 

59 . 3 rods 30sr. ; 4 mils 35 si. 53 . A *5.60, 

54 , W p. t. increase. 55 16, ^ days. 56 . 200. 

&T Ah. 200 ; A Ah. 20 ; B Ah 40 : C Ah.6o ; J) Ah. 80 

58 . Ah. 1^5 ; A Ah.50>; II Ah.41. 10a 8/ ; C Ah 33. 5a. 4/. . 

^ 50 * 21 gals, tiom the 1st ; 8 gals, fioin the 2nd 60 41 . 4 »i. 

Ex. CLVIT. (pp. 447-448 > 

1 . (1) Ah. 10. 14a (2) Rs 21. 8a (3) Ah.no. i2d. 6p 

(4) R\.t 04. la. (5) Rs. 12ex), 'mx (6) Rs. 481 4 a. 

# ( 7 ) £32- 3 '- iK- (6) £ io 3 - lls - IO K- 

2 . £10. 3 . Ah. 10. 2a. 4 Ah 60. 5 . Ah.50. 

Ex. CLVIII. (pp. 449-450 ^ 

1 . (1) Rs.272. (2) Ah 49. 3*7. 96/. (V) Ah.88. in. 9*6/. 

(4) Ah. 169. 13a. 3 8/. (5) Ah 28. 14a. 9 6/. (hi £118. 3s. 3</. 

(7) £i$ 9 - X 7 S * 3 ^ (#) £24. 6>, 2/pf. (9) /140. 14$. 4*5^ 

(10; £2. 3jr. 3 \<f. 

2 . (i) Ah 91. 14/7. (2) Ah. 1444 14/7.4-95/ (3) Ah.647 3/7. 

(4) Ah 890. 10/7. ($) Ah.117. la 5-28/ [(>) Ah 474. 3/7 0-675/ 

(7) /321. (8) £102. gs.q[if. -2q. (9) £u. 17' Cvf. 

\ .(10) £7 5 ' *ot. 377. -6<?. (11) /1356. io\. 6^/.’44/5^ 

( 12 ) ^ 273 . 1 2 S. 

3 . (1) Rs.z 2. 6a. ic/. (2; Ah.107. 15a 4/>. 

( 3 ) 7 i^- (4) / 73 - » 5 J- lid ( 5 ) Ah.9792. i?rt. ^/ 

(6) /Hi. 1 or. 3{ d. (7) Ah.39. 2a. 2/. (8)^*1.1714. 14a 8/. 

( 9 ) A 3 - 15 ^ 3 ?^ (10) /s, 199. 8_U 

4 . (1) Ah, 5916. 2a. 8/. (2) Ah.3873 12a 9-6/. 

( 3 ) / 959 - 13 *- 8}//. <7- ( 4 ' Rs.2701. 1 a 7,;/. 

(5) Ah. 18702. 14a. 4/ 


Ex. CLIX. 

i. • Rs 4688. 8. Ah. 1205. 3 . 

6. 5? p. c. 7 . Ah. 12163. 2/7. 

9 . Ah.8489. 4a. 9/. nearly. 10 . 
13 . 4 $ p. c. 14 . 6 p. c. 15 . 

17 . 16 yrs. 18 . 2? jfl c. 19 . 

21 . 15 yrs, 22 , 12I p. c. 23 , 

25 . Ah.6878. 9a. 26 . 

28 . Ah.3333. 5a- 4/. 29 . 

31 . 6§ p. c. 32 . 3 and 5 yrs. 

34 . A#. 156.4a. ' , 35 . 

h , 8s. otx. 

1 1 Xi 1 ^406, ok ip/.* 

W) ft* 


(pp. 452 - 454 .) 

Ah.32 50. 4. 3! p. C, 5. 2I p. c 

5 yii/. 8 A678, 1 

4} yrs. 11. i6vrs. 13 . 4 b yrs. 
6 yrs. 8 mo. 16 4$ p.*c. nearly. 
Ah. 1140. 10a. 20 . Rs. 43312. 8/i. 

61 yrs. 24. /640. 

5} p. c. 27 . Ah.20855. 10a. 

£ 10950. 30 . 2b p..c. 

96 . Ah.40. 

Rs. 1600 ; Ah. 2 400.'' 

(pp. 457 - 458 .) 

(2) Rs. 262. 11/7/9^/. 

(d) /folded. da.*HA 



\NSWKHS. 


675 


(5) AN.171. 2<z. 4/ 

( 7 ) £12 37 - 19 -r- *W- 
(9) A’j 1553 iitf. 8/. 

2 . (i) ^J.459. la. (2) AN.297. 6a. 8/>. 
(4) £33- '20384^ 

>3 (1) AV.204. o a. 77184768/. 

(3') /to 961. 13</- 8/. 


4 . (i) /to 8104. io/i. 3/. 

(3) AN 7155 1 5 rt * JiA 

(5) /to 19422 6«. 4*67712/. 

5 . AN 147. 4« 4/. nearly. 

7 874278. 


(6) £ 934 - .V- 5 V- 

(8) £553. os. 4\d nearly. 

(3) AN. 128 5. \oa. % \ofl 

k 

* 1 

(2) AN.1446. 5^. 4884168/. \ 

(2) AN. 3193. Irt 8/. 

(4) £5140. lot. 

( 6 ) £2714. 9 '* 9’472rf: 

6. £18. 14J. 8.j/£ nearly. 

8. AN. 15540. 6a 9*8/. nearly . 


Ex CLXI. (pp 460 - 461 .) 


1 . AN 40000. 2 . <£ 333333 - 6 a. 8 tf. 

4 . AN 42500. 5 2 pei cent. 

7. 21 joais. 8. 21 >e;us 

10 . AN 14080. 10 a. 11 . £800 
13 . 10 p. c. ; AN. 2000 14 . <£3497. 5r. 4l\d 


3. £133. 6j 8<A 
6. 5 pei cent. 

9 . 3 years. 

12 £430. 14J. 6 0967? 
15 . AN 125428. 8d! if 


Ex. CLXII. ( pp. 462 - 463 .) 

1 , (1) AN 8500. ^2) AN 1200. (3) AN.7212. 8*7. 

(4) AN.3150 (5 ’ £45 in- oW. ViW* (6) £ 350 . 

( 7 ; £367- i». 6 V- M) AN 10445. I5«. 24/. * w) £237. 10 

(10J £8000. 

2. 0) AN 12<X> - 2rt - > ( 2 J AN 350. (3) £5. 5*. (4) £15. 3J. 97 

(5) £70 17^. 6/A (6 AN 482. 14«. 8/. (7) £12. i6j. fe 

(8) £10. lor JO (7 (9) AN 622. 11«. lOj^VoV/- 

(10) £296. 13J 4}*/. 


Ex. CLXIII. (p. 464 .) 


1 . (il 7 P- <•. 

( 5 ) 4 p- c. 

2 . *(1) 8 months. 

(5)«3l y»* s * 

3. 3 per cent. 


(2) 6 p c. (3) 4 p. < 4) 2f { p. t, 

(6; 5 p. (. 

4) 3 ) li >- ( 3 » 3i y rsi ^ 4 ; 4 i«‘>; 

(6) 15 yrs. 

4 . 6 .9. old. ty, • 5 . Nothing. 


Ex. OLXIV. (pp, 466 - 468 .) 


2. £808. jj. 41/. &'£,?Ji* 1 5 J - 

5 . per cent. . 6. 7 * yrs* 

8. AN-7768. 1477.-2-;/. 9 . AN. 180. 

11 /to5746. 8« ; 6} p. <. 

13 . £1598. 6s. 8 d. ; Tt\ per cent. 

/to.322. 6<*. 5’H/. 17 . 17* • 18> 10months. 5 # 


1. ^48134. 8 a . 

4 . 6 £ yrs. ^ 

7, 6J p. c. * 

10* /to 250. 
tor ^.337.14a. 

80 : 83 ;*^.320 



6?6 


4RITHUM IC. 


' 19 . £\ 30. 20 AS.9. 9 a. 21 . ^2500. 

22 . Disc* 164 p. c. ; Int. 20 p. c. 23 . 16 copies. 

24 . 8jp. c. . 86. AS, 1200. _ 26 i8£}p. c. 


(r 27 . 

29 . 

1 . 

4 . 

7 . 

10 

12 

14 . 

7 . 


B’s by Rs. 33. 5«. 4p. 
AS. 2iij|. 1 a. 4 p./rarly 


28 AS.70J4. 5a. 6 A nearly. 

4'66... mo. 30 . AS.6078 nearly. 


? 

* 


Ex. CLXV. (pp. 470 - 471 ). 

AS.318. ioa 6A 2 . AS. 11685 5^.4^. 3 . AS 8. 14a. 1725/ 

2J. 6*625^ 6. AS 9. 6. AS 121. 8 a. 0*534...^. 

tfs.255. B. AS. 336. ia. 9 HA 9 AS 1585 8 a. 

£S47‘ 3 s. 2//. /if. ; 7 f* yfrf ** T f- 11 * AS 51238. 14« illUA 

AS. 5 7 Oei. SfciiiA 5 ASi. oa. 5 ^UA 13 . <,24 5 f - nAV 
,£6020. 16 . ;£6i. 154 16 . AS 617624. 13a. o,VsA 

31st May. 181 11 4 P> c. 


1 . 

4 . 

7 . 

10 

12 . 


1 . 

a 

5 . 

6 . 
8 . 
10 . 
13 
16 . 


1. 

•6. 


3 . yv. ii</. 

6. AS .969. 4a. 9 ' 6 / 5 . 
9 . AS.5J05. 6tf. 


2 , 175 n fr* 4l 
4 . 11474 dol. 38 1 c. 


Ex. CLXVI. (pp. 473 - 474 .) 

I I. AS.65. 12a. 4A 2 AS.3507. 7a. o\fi. 

4 - AS. 128. o<2. 4A 6. ^4488 15s. 

7 ^768. 2J. 6//. 8. AS. 16170. 

AS.693333. 5*2. 4A 11 . 4J pei cent. 

AS 23149. 5«. 4 i^A 5 AS.766666. 2a. 3 p. 13 . AS.38. ioa. 11A 

14 . > ^486. 3j. \o\d 16 . AS 68806 7a. sJ»iA 

* Ex. OliXVII. (pp 179 - 480 ) 

/is. 1 8772. 10 a. 9?,?A 
2648 fr. 6971 c. ; 6294 fr. 6*61875 c. 

1247675..,fr. or 124I fr. nearly. 

30k. per rouble ; gam ^20 i6j-. 8<£ 7. 25fr. 73...c. 

334. 4 <i 9 (1) in £\. (11) 1 Mi fr. In 300fr. 

^10. 14J. 3 %d. 11. 996*87 fr. 12. ,£1011. 12$. 6 7 d. 

^2000. 14 . ^250. 16 . 1 dol. *=4*22429 ...> =»4i.2i</. marly, 

2500*1...fr. or 25 fr. very nearly. 

17 .* Gam ^5• 9r. of d. nearly « 12 . 20 maics 42^ pf. 

Ex. GLXVIII. (pp. 481 - 402 .) 

3^ per cent. % 28 £ years. 3 . AS. 1600, 4 . 4 p. c, 

25*96...years. 7 * £*• 7 J 4rW- 8. 25! >ears. 

*®x. CLiXIX. (pp. 407 - 408 .) 


5 p. c. 


1.. u) Bs.y&o. ..( 2 ) ^54*0. 3* v * 9* (s) £*<& & i8sf. 

(4) Rs.yj660. 2a ,2HP- ( 5 ) ,£588, <s, (6) /?$. 29808. ion. 3 fopi 

(7) #2.9175. id** . (8) £iztf>{ is. io}<?. 

(1) #$.14100. (»)*/?$.8o6$ 
t ( 4 ) 4 ^ 573 * Sty toid • 

S '■ ■■ tf SL.^SS''*' lif *4 

nni .< iM XI<M7o9.m Qifh «*> iWJiiflflft. laA ’ 


i 4 «t iaM- 0) to.8051. 14a. 9tVA 
( 5 ) #*,70850. I a. 3fA 



AJrtWhRS. 


(6) ^1015. ir. o\ti. \\q. (7) Rs 8670. 7«. \Ufi. 

(8) ^§66. 13J. 4//. * 

/10039. 2s. 2\d. 5 . AY 238. 14//. 6- *£$o. 16s. 

AY22699. 2a. 2\i t p. 8, 1 iith. 9 - Rs. 625a. t ' 

AY 7 500 11 . ^175. . 12 . 93 i \' 

AY624. 1 hz. 

Ex. CLXX. (pp. 489 - 191 ). 

(l) £165. (2) /(*^3iS5-4«- ( 3 ) ;£*o8. 3 ^* 3 ^* ( 4 ) Ay.2878. i2<r. 
(1) AY 2400. (2) ,£ 1 59. 12s. (3) AY 1368. 8«. 

(4) Rs. 1093. 130. slJSA (5) Aj.843. 9a. 5,\A 
(6) Rs.9311. $a. (iiUfi. 

(1 ) AY 17000 (2) ^1785. (3) AY44072. la. 4^. (4) ^5805.» 

r k . . ** /• n «r n » A ^ i 1 


AY52. 5a. 4*„A 
9 }\- 

/15. jy. Oj 1 ,^. increase 
£34. 1 or. gain. 

AY 472 50. 

94V. 

AY25 gain. 


5. £%S 63. 8 d. 6. £ 122 . 3 s*. 4 d. 


a 

AY 54309. io«. io t j x A 


10. 

AY 20 gain. 11. 

£ 2 ' 

6. i3>. 4 d. 

13. 

.£5. I2r. 6 <t. loss. 

14. 

90. 

16. 

AY455. 5 «- « 4 A 

17. 

85 *. 

19- 

Ay. 20000. 

20. 

9 °Vj- 

22. 

,£5300. 23 . Ar.9080. 

8fZ. 5 *y\>p. 


Ex. CLXXI. (pp. 492 - 496 .) 

(0 4 *a s P« c. (2) 3^ P- c. (3) 3It* p. c. ‘ (4) 5 P- <■ 

(0 80. ,2; 87 t V. (3) 77 0- 

95 f 4 . 85 if 5 * 834. 6. 4 P-t- 7 . 3 *P-<- 

Ar. 13800. 9 . 83^. 10 - AY 125000 11 . Aj.18240. 

^5631- 5- f - J £90. 6 s. 3d. gain # 

Ar.138548. 12a. 14 - 117}. 15 . 3 p. c. ; £582. icm. 

A3000. 17 . Rs 96. 5 a. 8A 18 . 106rft. 

AY 17414. 15a. 5UA \ AY 13409. %a. 4 *A 20 . 94^ 

■£ 488 o. 22 . AY 14150. 15A 23 . AY49700 

AY 19. 13a. 4A less. 25 . AY25200. 

AY270QO ; Rs 185 more. 27 . Ay. 16000; Rs. 24000. 

^r.645000. 29 . io 9 tV* 30 . AY27000. 

/32! 5r. more. 32 . £257. 5 *- 5 ^ # 33 - ^ ’I 1 ■ 

Rs. 1 92000. 35 . 85 4. 3 ft Aj.4800 ; A^.5200. 

A\s. 4000 ; AY 12000. 38 . AY 1600000b. 39 . 15 years. 

Ar.6750; Ar.5250. 41 . AY4 1066. io«. 8 / 5 .; Ar.45600. 


, IQOO. 

’30OO. 


43. £400; £1600. 

45. 4242914. 19 -y- 7 sk\d. 


Ex. OLXXH. (pp. 498-499.) 

197 ft . 2. 45*09 ft a 38 ft. ? m. ; 54 ft. y 6 in. »W% 

336 c yds., S. 14-OJ ft. 1 153 miles. 7. *73'64*«>4|n>}es. 

l5o-i95...ft. 9. la ft. M. 19- If 35 ft' 1»< HHSV* 



ytJTliMKTK'. 


6 7 8 

' 13 ,' (1) I. (2) 1. (3) *25. t U) ioo- ( 5 ) 5725 - 

( 6 ) *$«; (7) 4 iV<t- ( 8 ) 3 tt* 

14 . 3'162... • 15 . 5 ft. 7 1 in. 

Ex. CLXXIII. (p 502 ) 

. 1 • 

1. (1) 1 *36602. (2) 6-67423. (3) 50401. (4) 71070. 

(5) -82185. (fi'i -43417. (7) 4-82825 (8; 405143. 

(9) 2-61803 (10^ 1. (11) 14. (12) 1*38742. 

(13) *‘ 57313 * ff 4 ) ‘26795. C* 5 ) °- 

2. (i) #3. (2) ^\i9)* (3) -/OS) 3 . m'i. 4 . 294*151. 

Ex. OLXXIV tpp 504 506 .) 

* 

*,1. (1) 17 050003 kilotn ; 1703000*3 ccntiin 
. (2) 50000037 kilom. , 5Cfxxx>3 7 < entnn. 

J 2. (i) 5330003*000002 sq ni. ; 53301x13000002 sq. millim. 

T (2) 7-25 sq. m. ; 7250000 sq. nullini. 

* 3 . (1) 126-075 gr. ; 126075 kilo^. (2) 530 45 gr. ; *53045 kilog 
4 . 76300-05 aies 5 . 5300004 65 drill 

6 . fi) 24 14 fr ; 2414 c (2) 480*0575 fr. ; 4800575 c. 

(3) 5-08 fi. ; 5081. (4) 55 53O fr ; 5553*6 c. 

. 7. • 127 fields. ‘ 8. 12 9. 180 fr 74 1. ; £2 i6r. io\d. nearly . 

10 . A will have 24 hertai. 80 aies ; II 22 he< tai 4 ares ; C 33 he< tar. 

16 aies ; 11. y\ days. 12. 30 miles nearly ; 1 Id. nearly. 

13 . 297 fr. 50 r 14 . 6 c 15 2 fi 91 ( 16 . i6oofr. 17 . (>p.r 

18- 19 197-81 . met. 20 . 7 Nag. 15 fr 85 c. nearly . 


Ex. CLXXV. <p. 507 ) 

1* (1) 59170 »i- ; Z976. 3 fl. 5 r 8 m. (2) 18065 m. ; 96239 m. 

(3) *4435 "»• ; ^254. 5 fi. 2 c. 5 m. 

2. (^i) i<\ 8 t l m. ; 4 v. ift m. ; 2c 2-916m : 2 ft 5c ; 3 fi. ic^63m. ; 

* , 1 fi. 5*2083 m. ; 1 fi. 5 c. 3sJ m. 

(2) 2 fi. 1 c. 2] m. j 7 11. 8 0. 44 in. ; ,£12. 6 fi. 4 c. 8 ‘ 95«3 in. ; 

£4. 4 fl. 2 c. -83 in. 

• (3) 7 fl. 8 <. 3^ m. ;»/> fi. 4 c. 8-9583 1*..; ,£5. 4 fl. 6 c. 97916 in. ; 

£(>. 8 fi. 9 c. 7-916 m. 

3 . (1) iBx.*- ikd. ; £i> 9Jr. 9 d. ; £1. 15.?. 8d. ; iSs. i^d. *0864^. 

* ( 2 ) £$• ,2V - S\d.; £7. 16 s. sjd .; £29. 17s. 6 24 d .; ^25. *8 s. io%d. 

4 . £990. 6 fl. 7 t. $ m. 5 . ^243. 2 fl. 6 c. 4 m. 

6 ^863. 2 fl. 8 c. 5 m. * 7 . ^14. 3 fl. 2 c. 5 in. ; £6. 2 fl. 7’c. 4. m. 

8 . £174. 2 fl. 3 c. 7 m. 9. £196. 6 fl. 5 c. ; j£iioi2. 4 fl. 

10. j £^051. 7 fl. 2 c. 1 m. 11. £76. 8 fl. 3m. 12. 7 fl.*8r. 2*2359...m 

iS* #- 9 fl 9 9 **»•» £¥>- 3 8- 6 c. 14 789.^ • , 

Hi ‘*712 : 001 a6a. 
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6?C> 


1. 

5 . 

9 . 

12 

16 . 

19 . 

23 . 

27 . 

32 . 

36 . 

40 . 

41 . 

44 . 

45 . 
47 . 
51 . 

53 . 

54 . 
56 . 
59 . 

64 . 

66 . 

70 . 

72 . 

75 . 

77 . 

79 . 


1. 

5 . 


16 . 

20 . 

22 . 

25 . 

28 . 

21 . 


Miscellaneous Examples VIII. (pp. 510-517) 


A’9 2140. 2 ii tli M .11 < h. 

^2376. 5,9. 6. 2 3 577 - i2v. 1 d. 

155 • >47 10 . 2 * 39 ° 2.?. l\d. 

£\(yo. 1.4.9. tfd 13 . 4 p.<'. loss 
second Re 1. 12 a. per lb 
^ 192307 V, ^57692 iv 

28- 15 *. 2$d 20 933 V 

2 -' 45 °; 2 22 ° 5 - 24 6 t Y..v. 

r lhe 3 pn cents ; ujs. 7^/. gam. 

A’r.1560. 30 . A\s 6776. 

3s p c. 33 . 

25 for 11</. 37 . 

1 ‘irst £to 1 jS. 4d. ; 

A’j.72900000. 42 . 


4 r 2 2 73 - 8>. 9//. 

8. 28ii-V«* 


^1200. 

5 • 9 

sec ond £ 11. 
32 25 p. c 


3 . I I i, p.C * 

7 lOrt. 8/. 

11 224 seers. * . 

14 * First AV.i. «<«. per lb.\; 
15 £250. 

17 . £2200. 18 . A^.3535. 

21 - 25977 22 . 4 f>Yj £> r - 

25 - 600 scp ft. 26 . AV.264. 

28 . £1500 29 . Rs. 39440 ; 

31 £ 10. 1 to. decrease. 

34 . Rs 280 35 . 96 : 19. 

08 60 ft.- 39 . 17s. 2[d. 

139. 4 d. 

43 . A 28 yrs. ; B 32 yrs 


4 i p. < . 

A 32 yrs. ; B 28 yis 46 Circuitously, by 35 985 inilrets. 

551 p.c. nui'ly. 48 4 pc 49 . i. 30 12 yds. from B. 

i) l d. 52 . 22 >is ago ; 18 yrs. hence. 

A\s. 2 1106. 8<i ; Rs 18232 8ti. ; Rs. 15000. 

0102045 o/. ; 25 17 lian(s. 05 . 25 fr 53] c. ; 25 fr. 14} c. 

£ 16K7. 14J. 8./. 37 . A’j.5110 58 A’j.2600 ; AV.3580. 

£10 61 . c) 23515302409. 

lie loses 2 - 4 ° 63 . 6; pc. 
i) Rs. \ 37. ba (u) A^.39. *4tr. 

67 . A £\ 50; B £\ J4 ; 
69 zs. 8 d 
71 . 


2 , 4092 . 60. 

1,2) 10192. 63 . 

22275 - 60. 

Rs. 129(10 ; Rs 11220. 

C 29 ° ; £(A 68 A’j.6500. 

A* 9.2 1 o ; Aj.105 ; A’j.72 ; Rs.42. 

1 7 iP l - 73 . 2 14700- 

^4 receives 6r. 8 •0325c/ moie than //. 
Cam—623,1 fram s ; 37 T V, p. c. 

2600. 80.* 1 2 p. c. 


Rs l8 2(1. p.c. 
74 . 9A per «;ent. 
76 . Nothing. 

78 . (Jam 74^ p. c. 
81 . 9 5 ft. nearly. 


Miscellaneous Exercises, (pp. 518-555.) 

"857628. 2. 62968425. 3 . 37- 4 £1. 3s 2d. 

12 lbs. 6. £2. 14J. i \d. 7 . 477 tunes. 8. A Rs. 48; 

B Rs.72 ; C’AV.iM. 9 . Rs ?oo. 10. 795 - 

33 5 23 ° 4 8 75 i- I5j. 12. Sum* 17624: product^ 76945744.. 
612. 14. 5445928167^. 15. 273 - i6f. 2jt^ 

2445 times. 17 . 76 times. 18 . 29. 10 . Rs/,. 13a. 

256 weeks. 21. Five millions two hundred and ninety-nine 

. thousand eight hundred and thirty. 
t67073002551134812. 23 . 2378. 24 . 477648483. 

233438069. 12.9. $\d. 20 . Yes ; 6/. 27 . 239 3 - * 9 * 3 i^* 

25 hens.* 29 . 262080 min. ; 797. 30 . ^57- 12*. 6 d. 

One* liurfdrcd millions, seven hundred and ninety-six thousand, 
nine hundred and fUty-seven. 32 . 17. 
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ARITHMETIC. 


i 86 i % 34 . 95. 35 . $n ac. a ro. 8 po. 5 sq. ft. 129 sq. in. 

4 gals. 37 - 38 - 7 horses j 7 pigs ; 21 cows ; 105 sheep, 

/fa. 116666 10 a. 8 \p. 40 . AV.15. 41 . 668674698ft}* 

« 1 ac. 10 po. 4 yds. 2 ft. 43 . £\u 4j. 6f*f. 44 57 >eais. 

(i) ^4 /fa.22222f ; 5 Zfa- 33333 -i ; C ^.44444!. 

(ii) D /fa.4615 3H ; & /fa, 30769fa ; Jh' Rs. 23076}^. 

119; 17. 47 . ^52. 15J. 6J. 48 ]%. i$,£io.8s. 

RSA70. 4 a. 51 . 2, 3, 7, 11, 13, 37 ; 71716. 

Quot.=* 17430 ; Rem.*: 12. 53. 90945547 miles 2 fur. 8 po. 

1 yd. 2 ft. 3 in. 54 2f. 55 . 1 533*3 ; 4 fir* 

4 11 * 3$. 57 . ,£233. 17J. io*/. ; 

^AV.22840 ; B Rs, 11420 ; C/fa. 3806. ion. 8/*.; Z> /fa.7613. 5 a. 4/>. 

13^ days. 60 AV.103 in. 3/. 61 . a'j- 774. on C>l\p. 

£4. os, 9 d. 63 . 12 mds. 64 9 weeks. 

88£ ; /fa. 13500. 66. 54. 67 - 7j \tf. 

/fa.33 3. 5 «. 4/>. 69 . ^4 ,6317. 9f. afaV. ; B £267. 1 7s. if<f. ; 

C4253. !< >f- 4iW ; S f £i6o. 14V. 3$tf. 

^2440; 473. 41. 72 . 2967. 73 . 1. 74 2268cub.lt. 

55 scj, ft. 80sq. in ; 18 s 76 . ^4 s Afa.sBAjJ ; B\ /fa. 391 fa ; 


' 7 s A*j.352fa. 77 . 


£ 2 °- 


78 . 4b ft* 79 . ^8000 ; £7 500. 


15099500. 82 . 1568. * 

•03212. 85 . /fa.767.13«. 5 faVs i>* 
£104, 89 . 44f J>- c. 

794997. 93 . *03493. 

1050. * 97. *£1682. */ 

100. 12] p. c. 

; 2674 day% 9 min. 59 sec. 

104 2721551. 105 . 1 : 4* 

108 30 seers, 109 . 439*824 yds. 

111. 24754. v 112. 425. * 

114 3 tons 4cwt. 3a rs. 4ms. 13 O/. 



£1239. 13s. 4faV* 81 . 

1*12345*169322391 104 . 84. 

90 days. 87 . 17 ft. 4 in. 88 
,£4687. 1 oj. 91 . 763. 92 . 

£26. 13J. 4 d. 95 . fv 96 . 

$. 99 ’83 ; 5*91 

14 days 7hrs. 11 mm. 17 sec 
3998936616. 103 . 4*- 7i \d- 

334ths. 107 . 4 faV 

Gain /fa.770 ; 'fa p. c. 

20 hrs. 16 mm. -j .— --r— 

307^1 \ days 116 . 23 miles. 117 . /fa.9 f80. 118 . ^1600. 

/fa. 1666. ion. 8 p. monthly. 120. 72 men ; 288 women. . # 
.45. 122. 126. 123 . -4806, 124 io8fagrs. ; -00221142857. 

Rs. 14586. 126 . u ft. 6\ in. 

^3 far. ; B 4faj. ; C 5 H,^ J D 7 H J * 128 . Rs. 992a ‘15^ HW 

£818. 8f. — — 

/fa. 2 88. 12a. 

/fa. 52000. 

R 72. AAV* 

} $ nr. 5<£ , . 143 . 600600 ; 6-oo6 ; && 

24. 

5 per cent. 

140. 


130 . £250 ; 4 p. c. 
134 %*o685oi. 

137 . 5 P. r 
140 . 3 2 - 
. 143 . 600600; 

145 . /fa. 1500. 

148 . 3 iS P 




131 , 73 - 132 . 

135 . 150. 

138 . Rs. 2 5000. 

141 . 3612924 1 357 2 5°834' 
h i 8*8. " t 

146 . 34 H hours. 

149 . | gal. 156 . 41350. 
153 . £ 7 . 9 * 7\d- 


c. 

152 . 6ftimes. „ 

£’■ I3f. 156 , 11 156 . 14! days. 

12 lacs ; Rs. 5. 158 . /fa.3. 2n. 159 . Afa.1036. 

2*040* * i 161 . /p.120. 160 . Eldest */fa ; £ 184 * 

second /fa 4 j 92 j youngest /fospi8. 163 . (i) f. (n) ' 05*1 



ANSWERS. 


m 124 rings. 165 .. 7 days fo hrs. 52 nun. 30 sec. 

166 . 2o u . 167 . 6a. 108 . Afa 2319. 168.624, 

170 . Loss Rs.iooo. 171 . 9 days. 17 *?. 320. . " 

173 . 10 half-crowns ; 25 shillings ; 50 siv-pences ; 75 four-pcnce% 

174 . A £1650 ; B £1540. 175 f f he dock ought to have 

been set at 5 h. 3 o| 4 «i min. i\ M. • 176 . £(>90. 

177 . 10 yds. 2 ft. 5 tv» in. 178 . £31. S s - 179 . Loss 80 p.c, 

180 . 11:2. 181 . o. 182 . meas. 

183 . A Afa. 4 50 ; B Afa. 900 j CR j.2250. 184 20. 185 . i6v. ${%d. 

186 . 36^4 days. 187 . 12 s. 188 7-39 8 3 6 9iiV.i 8‘ds. 

180 . 39 d rev.; diamrs. 2 ft. 4/1 in. , 4 It 3^ in. 190 . 2 years. 
191 . 2\'i. 193 (1) ? p . fn) o. 

193 . 32 seer, 194 . i ; '0447. • 195 . u. 11 \d. 

196 . 8fda>s, 197 . 176 ac. 540 sq. >ds. 198 . Afa.2. 

199 . £ 1. 200 . is. io|,V. 201 . 13025 22 ; an abstiai t number. 

202 . yV* 203 . days. 204 . I5t3i - 205 Vi tn. 

206 . 20546-3. 207 . £4600. 208 . 4 y^rs. 

209 . Authot Afa. 5322 ; Publisher Ah. 1008 ; Bools seller Afa 4920 

210. 9600 yds. 211. 528093440. 212. 1 25 Ihs. 

213 . A £212. 2s. ; £ £ 3 S 3 - <^£388. 17s. 


206 . 

209 . 

210 . 

213 . 

214 . 
216 . 
219 . 
221 . 
223 . 
226 . 
22a 
231 . 
234 . 
237 . 
240 . 

243. 

246 . 

24&1 

252 . 

253 . 
256 . 
259 . 
263 . 
263 . 


i2 4 , days 
23 boys. 
£200. 


215 . A, B and C each Afa 6i 5 ; /> Afa.410. 


4 cut. 


B is of a nnh 


220. £106. 5 x ‘.(/.gain. 


218 £\. os. lod. 


of a mile in advance of A. 


163-5 days. _ _ _, . . 

977548 miles. 229 . 26^ p. c. 230 tiain A24. 

2 ,io. ioj. ; -{v 232 . 20 yds 233 is. 10 f(fad. 

33 \ per cent. 235 . 3’029 in- 236 . 15 ! ?»V>n f db. in » 

15-404 ft. 238 . Rs 75. 7 a. 048^. 239 . Afa 621 -fx each. 

3 nr miles. , 241 . 25 ml. 6 fur 6po. 2 ft. 4 m. , 4252411!^. 

57 gals. 3 qts. 1 pt. 2 gills ; 146929459 sq- m- 242 . 12 i ft. 
•16‘days. 244 . Rs 7992. 245 . 8 n : 7 " 5 £t 7 <?- 

11 days. 247 . /fa. 1032. 24 S. £ 3°3 ■ l S s - 

112-64 yds. 250 36. 251 . 360 ; 216 ; 20736 ; 4, 

Tga Afa.i. 5 a. 4p. ; Coffee 13a. 4 P- 5 bugar la. 4f>. per lb. 

24 times. 254 . A 162 ; />’ iofc; Cyz runs. 255 . 4 mil*. 

Less by 7%\ per cent. 257 . £1000; £7000. 258 . 13^ 4 ^ 

£3. 17s. 260 . lod ; 4-r. 3\d- 261 . 4280730. 

189 tons 19 cwt. 1 qv. 19 lbs. ; 6 lbs. t>V%l o/. 

3 # : 2. 264 . Loss U p. c. 265 . * 4 - 

A 1? davs : B 10 days : C 12 days. 287 . Afa.1061. ya ■ 


224 336 yds. 225 . £80. 7s. id ; ^days, 
227 . 29th March i860; 7 his. 12 mm. » 
229 . 26 fn p. t. 230 Gain £24. 


Less by 7|f per cent. 257 . £1000; £7000. 3 &H. 13^ 4 " 

£3. 17s. 260 . tod ; 4*. 3 id. 261 . 4280730. 

189 tons 19 CWt. I Qr. 19 lbs. ; 6 lbs. t>Vsl o/. 

3*: 2. 264 . Loss ft p. c. 26 s. * 4 - 

A 15 days ; B 10 daya ; C 12 days. 287 . Afa.1061. ya. 

£272. 5J. 269 . 6 years. 270 .' The quantities are in order 

of magnitude. 271 - ’87. 272 . £ 75 * ? s ‘ 9 ^* 

£6. 7s.> io\d. 274 . A 9 days ; B 18 > days ; C 9 days. 

C just passes, 876 . to ft? 877/*£3661, ¥** 


Cjust passes, 

14 miles ; 1 hour. 


1, #1,50 ; Rs.y 5 ; Afa. 12$, 
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\ KITH MKTIC. 


, (iai» £17 3 $. (id. 

c*8i p. c. 

' 87 and 43* >vK 
13 ft. *7 in. 

1071 and 1547. 
22] clays 
£70. 

256 ; l 3 ‘ 7 s. M 


281 . (3009) 3 + ^4012)- =-(5oi5) 3 . 

283 . 23 ; 68. 281 Rs .7 8 a. 

286. (1) 779; 3; ’866 

288 76 ac. 289 . £?■ i5 J - 7 tV‘,V* 
291 . Divisor 561 ; Quot 943. 

293 - r, 294 276 tons 29 J ‘1115718. 


297 . £1500. 


29 j *1115718. 
298 . 4 P- < • 
301 . 42. 

304 . 687I re\. 


3 ;1 1 hours. 

32 days. ; 

£2387 5 

49H.il rub ft. 


308 . £871. 


2 miles pci hour 301 . 42. 
150000 yds. 304 . 687 \ re\ 

The steamer ; 16 horns. 

309 . 7V' 1 min. or 57nun. past 6. 


Divtsoi 779: Rem 270. 

46S.il nib ft.; tOff, 1 , , < ub ft. * 314 40 75. 313 +2 'i p. 

A and H each take*. 74 V, days ; C 157! days 317 . £200. 
7 ?j. 24 t::i 319 . jr *)\d. ; £1782. 330 5111m.; loins. 

50 mm 16 see 331 7 ac. 2 ro. 28 po. 22 sq yds 5sq ft. 


312 . iij. 7 i‘i^* 
313 + , ii p. t. 


»*34 »n 


322 . 2 j 7\d 


323 - Zinc 1 512 tons ; 


lend ri6i tons ; tin ‘327 tons. 

324 Land 2 r ^ V *. »a< : iron 1 mtons 6i', ( Y.,c wt . Int. /v’f.^oqo 13a \\p. 
‘ 325 . A, per min 326 £214. 5 s. 4 \d. ‘*,< 7 - 327 £ 16. 

328 - Rs. 180. 329 . 46980. 330 . is 8 mo 24 days. 

331 . 93324 332 200 333 2880. 334 73. 

335 . • 8 days ; ujdnys 336 <0 1-3660 (11) 2 3434 iiu) '12702. 

337 . The 3 j pci cents ; 28’iJ. 338 /in 
339 . Aj.344 7a 5 ot>8/> 340 . (1) £1260 1117 £31010. 

341 . Iloise R\ 350 ; ( ow Rs 140 342 240 sq. it 343 Re 1 1 2a. 4^. 
344 .. 1 it. 5 in. 345 . Man Rs. 8. 5<c 4/*. .* woman Rs 2. wa 4 p 

346 . 104 boys ; 46 girls. 347- 48 days. 348 2*34375 pu tent. 

349 . ,£30000. 350 . 12 per c ent. 351 780, 468, 520 ac res. 

352 £7 18. 15J. 353 . A wins by ] mile 354 . £15400. 

355 . 63 years. 356 . 60 p. c. 357 - £92. 

358 . £8. 5 ?. 4 \d. : 7875. 359 . 52 V, 2 per cent 360 . Yes; side ot 

cube-15 9 ft.; side of square = 194’4 in. 361 . 15 M6+I/ + 18. 


3631 161... 363 8:9 364 . ‘86; 2ft. 

365 . 0061. 366 . 6) -\d . 20 p. c 367 . 9 «als. * 

368 (0 2 hrs. (11) ij hrs 369 5Bn g r s. 370 . £14440. 

371 . 82 ; 820 ; 1053. 372 2 4 ,. 373 . 90 miles. 

374 . ^J.8250 each. 375 * Air. 10210. 4a. 376 . 54 times. 

377 . B walks a mile in 13} miti. ; he loses by i ij mm ; and by 
- It of a mile. 378 . 45 days from the commencement. 

379 . One of the latter=two of the former. 380 . 

381 . 100203 ; 999663. 382 . 12. 383 . 1015. 

384 , 9 hours. 385 90 quarters. 386 . 6. 

387 . 3 ft. 11 V , in. 388 . Rs. 112. 6 a. 389 . 7,4 miles. 

380 . 1314 mm. or i6Vr min - past 3. 381 * *3221, 12231, 15201, 10251, 

14211, 11241, 15291, 16281, 17271, 18261. 19251. 382 . 1057. 

61 . (u) 9.^ 394 , i 4 ft. 395 . 15 masters ; *345 boys. 

11 : 2. 397 . £6000. 398 . 25. 

* % 




ANSWKRb. 


083 

$ 


399 

401 . 

403 

406 - 

408 . 

409 . 
412 
415 . 
418 
421 . 
424 . 

425 

. 427 . 

430 . 

434 . 

436 . 


[A’v 


y. 5 ■ 7 - ii 

8 miles per hour. 
06o ft 


I. Length 27ft. ; breadth 18ft , 

ir«/. * 402 . A s 


402 . A\r 4S00 
405 . ^i 5 - 15 

407 . 35 days.. 


118580 

404 As. 162 8 a. 

OOoft , Y)S ft ;area-- 7 i !«• ~ t ' * » 

on r'"-‘ in «f «*» • ^r;;/ : onc "'““ui^MunipiKT 4 ^V 
, 3 -6So. cul>. yds 410 . . 694 . | 14 Av „,.or,A 

15 tunes. 41 o. 3 
2; n. c. loss. 416 . 3 ° min 4 i»» ‘> rr ‘ 

12 ft 7], in 419 3V p r. ; ^275. !*’•» 

48 days. 422 Bros. Kid 9 o 

A ought to pay Av 34 - 2a 8/>. ; /> Ai 44 ( 

Rent per a. ie per ........... -/" 55 9 «- <>‘A 4;R /6 , 

/I s A’v 1295 ; Cs Ai 3BB5 AeiQ f i,q ui . n 

A ioj;; miles : H tof miles 428 - S ft- atii* davs. 

Tini<e 4<1 45 sq miles. 432 230 stones 433 - 3 * *. 

Ilnue 4 .x 45 4 ^ lMst , iniU . s , rate 25 Hides pet hi 


414 A‘j. 27 .i 5 «-°J^* 

417 8-{ days. 

420 6 mo 
423 m 3^- - 5 - 
2<i. 8/ 1 ; CT As 5° : 


20%ds ; Oo coolies 

J A AM 


442 . 

445 . 

449 

451 . 

455 . 

458 


i6\ houts 
A’j 2. 8a 
8 yds 
1 8/ 

<(i) 21 mm. 11 


437. 

A’v. 2 


50 


446 


-’i 4 , 


V 2 

min 


•(/. 


I VI2. 452 640 anil 350. 

52 days. 456. A’j 353 1- 

459. 500 tub. ft. 


438 

440. 

443 

447 

4 o 0 . 

453 

457. 


(T. 


439 

441. 

444 

448 

8A. 

454. 
:* ion 


As 3 
28284 mile. 
jCdBoo 


49 } P- < v 
*2 5 - 

285^ • 


2 SOI 


•onth 


Aa 5 97 
1 7jt 6f/. 

Ai-. 38 ,;i. 

53’2 j. m 

A1480 uv/ 

*6. 

_A’v 7678 2(1 

460 . 2 5; I,’ miles per horn 

Problems (pp. 556 - 580 ) 

/■-, 7 c 2 " of*a mile. 3 . Av 4<*> 4 . 1 i 60 ‘ , 1169,1000 

^275. (5 evil . - 8 ^IOOO. 

397 ycU. pel *• ,,'er hoi. f 37 mm past 8 \.M. 

Av a 7 «. 3/- 10 5 <>S nnks ptr noui, 0 / rpn1 

y l3 12 33', months Hearty 

Rm 29.33- 5« it « .8 miles Perliimi. 

360 (pits. ; iKHtpeil.uur 18 £ - 

7:463. IS. 91 - 6f « min , ^ nnn ’ 

V 23 iin. 24 1 4375 bmks. 

/322 ; £ 627 . 45 .; j£ 2 o 6 o. 16 s 27 3 oi6- 

8v. 4^ 30 9981 1 . w/ * 

1 o’clock. 34 . 6 hrs 30 nun P ^ 

50000000 quariers. 38 - IS ] 7 *- 
Av.Bo. 41 5 i men. 42 . M 11 "“Jews 

7496192000 cub. yds. 44. 65 pel te • ck 5 yds //rtw/y- 

io 1 hrs. 47 . 291600. 48 - A $6000 5 5 5 > 

^850 ; 26 p. c. 51 . 7 men 52 . ^; 95 ‘• 53 r /V 0()( o 0 • 
8960m. 56 A's cap. Aj. 45 °°"° ij b day s. 

* A\ profit A’s. 19500 ? $ ' Rs - 1 3 °^- K i 1 J 

164 lounds ; A 17 rounds ; 4«5 br ^ ^ 9 ; ^' 

60. Express 2 hrs. 13 min. ; Ordinary 3 his TaUery 100. 

S* ^°° ; *u in b ^T/ J Pt 4 63 .’ 26 men. ^ 

62. 4 *. 2 it/. ; A 6 j. * 6 9* 


1. 

5 . 

9 . 

11 . 

14 . 

17 . 

20 . 

23 . 

26 .* 

29 # 

33 . 

36 . 

40 . 

43 . 

46 . 

50 . 

55 . 

58 . 


1#)02. 


13 . £2 pei cent. 
16 l he first, 

19 1 o per rent. 
10 miles an hqui 
25 £1000. • 

28 34 ,\ mlles - 

32 id* miles. 

35 ^2000 # 

b a , AV 1 ; 12^ 
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ARI1HMLTIC. 

0 


64. ^8 ; 65. Aj.549/#,. . 66. 18942 pipes? 

67. 4 X \ nun. spaces. 68. i(w^ nun. 69. 123'2 grs. 

70. Vo-30 i>. >1. yesterday ; 10-30;: i>, M. ; 45 clays latei. 

71 #133* 73. r2hrs. 73. B\ 74. £19 14s. tfd. 

75. 3375 dollars. 76- 3^. 4ii and 5 c 4*/. 77. ;£i2i. 

73. 4i days. 79 Kqual. 80. 9 miles 1035 yds. ; 9 miles 

660 yds. 81. 15 mm. 15 sec. past 11. 83. £26. 7s. 7$d. 

sa 2, h | sec. 84. (i) 207 yds. (ii) 1207 yds. 85. Rad. of inner 
circle=3ro8i3...ft. ; racl. of 2nd cirole* s 46’622...ft. 

86. 253 • 377- 87. AV 88. 4 mds. 8 sft 89. 1000 ft. 90. 8 j. 

91. 135 clays. 92. 121 yds. ; 6 5 sec. 

93. 15 men ; 18 women ; 27 childi cn. 94. 14^. 6 d. and 15.V. 6d. per gal 

95. 8 hoises. 96. 2*' miles. 97 352 ft. slowei , 264 ft. faster. 

98. 2 men. 99. ,£1334. in. 9 \d. 100. £1782. 101. 12 days 

102. 10 ft. 103. 7 \{ seer. 104. 15 lbs. 100/.. 

106. no. of fruits, 288 ; no. of t\v o-anna pieces, 287 106- 230 mm- 
the boys bringing pint and gallon coming up 1 min. too late. 

107.,. *i 7 () j h sec. 108. 14076 nun. ; of the cistern. 

109. Rs 12600. 110. W. 111. AY8 ; Rs 16 ; AS. 24. 

112. £72. 6s. 8d. 113. As 8 ; A'v 16. 114. io\ pies 

1 46* £556 I0». 116. 21 ft. 117 tirst class, AY5 ; 2nd class 

AY 3. $a. 4p. ; rate per mile* - ici. 4p. 118. 10 miles 

1&9. AY 400. 120. Rs 387. 8 a. 121. 12 min before 9 o’clock ; 

12 houtS 24 nun. 122. Rs. 106666. icw. 8/. 123. Rs. 18984 6a. 


124 . A Rs. 162 ; B Rs 324 ; C R s.405 ; 1 ) Rs. 486 ; E AY648. 

125 . 2 ft. 126 yds 127 . 22 nul*‘s. 128 . £556$. 129 . lojin. 
130 / AY5376 ; AY3584. 131 . 7 'i months. 13 C. 9 A miles per houi 
133 . £1. US. 3 d. 134 . 14 c wt. 3 qi s. 13 tbs. ; c;cwt. 3qrs. 18 tbs. ; 

8 rwt. 3 qts. 19 lbs* 135 . 6 mm. 608 sec. 

136 . 6 mil<*» per hour. 137 - j£ 9309 i\ > £ 2 7 i\h ; 

138 .£264. 6 s. 8 d. 139 . Gold 46 7 , lbs ; silver 64ms. ; copper 6#lbs. 

140 . Widths 13 ft. 2 in. ; lcngth=27i ft. 5 in. ; height**. i 4 U?i 83 8- 
141 (0 2hrs. 37imin. (11) 2lus. nirom. ; jjhrs, 3^min. 142 . 37800. 

143 . Rs. 1000. ~ 144 . 14 years. 10 For ploughing the field 

with oxen, £4.71. 9 d. ; foi ploughing with horses, ,£3. iBs.^d 

146 . Rs.127. 8a. 147 . £60 ; 7 A P- c - 14 & A Rs.iojoo ; 

B AY7000 ; C AY7350. 149 . 6 miles. t 150 . i$s. b d. 

151 . 15 oxen. 153 ? £150. 15 v. 154 . £97826^1 ; £ 459 i!b 
155 . 7 l hours. 156 . 62 hrs. 33 min. 45 sec.; 48 mm, 45 wc. 
157 . '25 min. 18$ see. 158 . 3 hr*. M min. 

159 . They first cro»s at mi. from stitr fe^ j| P i; A going towards 
it; they next cross at \ f { mi. fronWa|ptg-post, A going from 
it; they next cross at U- mi. from starting-post, A go fag 


m 


towards it; and so on. 165 ) 
^147. , 163 . First u‘f p.t. 


8 


1. 10 times ; 

X Smiles 

‘V 


js ; 2 hrs. 161 . 20." 
f p. c. ; 3rd 84 p, c. 
i. „ 166 . 10 m. 


hrs, or % hr. 1M. #*•$*$• c 166. 1 

b Dover * 6 o’clock. Ill- 4 miles 73 $ yds* 



WsWMi'' 


^i) A’i> work • /J\ woik .3 2 ; A’s> rate : B'» late ^2 * t. 

(11) A\ \\oik=o ; A dor-5 ncrthiiitf. * 1 

£1. icm. 1 \d. 171 . 13 • 20 173 

^1640. 12C (id 174 . 2(/>i per cent. 175 Jp 14 Jn 7 t, o/. 

AS 2170. 177 . 13 times. 178 A 90 mm. ; B 72mm. ; C 6oi%in. 
At the summit. 180 £2ooa 181 . £7 . 11». 3*. 

20 miles an houi. 183 . 94* mile 4 ' hypi Arc oiuiin. 

200 yea is. 185 . First day ltd. ; second day ([\d 

75 days. 188 . 1 nnlo : 6 5. 189 (1) £$ 5 J - (») ao^dajs. 

AS 4000. 191 . I.cn^th=i ft. 11 m ; breadth= 1 ft 5 in. ; 

depth-1 It. 1 in ; 2236 cases. 192 . 90 days 
A AS.60 ; B AS. 70 ; C AS 84 ; D AS.105 ; K AS.101. 

A and Ceach tiavels 8 mdes pei hour . . 

24 men, 20 ttomcn and 13 boys. 196 .’ 1 hr. 21 inin. i8A,se£ 
4? ycais. 198 t 0 48 hrs. ('ll) 54 Ins. 199 . 

AS 180. 201 . 27 5 j , , > days 202 . Indian; AS.4500. 203 12 cub. ft. 
20 and 30 miles pei houi. 205 . 30^ and 17]7 mile'- pei hour. 


breadth =■ 1 ft 5 in. ; 


EXAMINATION PAPERS. 

CALCUTTA ENTRANCE IV*?ERS. 

85 . 1. V 5 »Vi». 2. -12 ; -2 ; -30472... 3 . 3*46i 538 j £\. ioj. 

4 £,S l i’ 6]//.; 3-1225, *2828. 5 . 18; 8percent 

6. The hrst invAtinent is better , ^1342. lot. , 3/'/,, pei cc%t. 

86. 1 . "oh 2 . 3 . JR; 4 . -5; -001136. 

5. ^36. ijs. 6d. 6 43.28659. 6 a. 7 . KI2-12-9', ; giyn 4(133-5-4. 

87 . 1 . («j i ; ( b ) 35°. 2 0203125 3 . ( a ) /17-12-2L ( 5 ) H2000. 

4 . 10. 5 . ttsio. 6. 13*31 ; ‘ 471 -.• 

88 . 1 . Te 2 11200 ; 37*96 3 . 138-4497? ; £20. i6j. 9 hd. 

** 4 .* ^1034. I4r. 4 \ld. 5 . 15Mays. 6. OJ ; ^.100. 

89 . I. 5t'59i394i2. 2.8-62126... 3 . ^5^47. 2f. 6*1,97. 

4 . 1*000127. 5 . /6705. 14J. yd. 

90 f 1 . 3; H23931. 7<i yp. 2. 73<>$'4 u 5 ; 3 . H1771. 

4* oo'4ays. 0. R104. 4 a . 


4 * oo days. j 

91 . 1 1 a) U 5 i*i l 
4. 9 i\ hrg. 

82 . 1. AV 

V 1 Hi 232. I4a v 0l|| 

H WO 5 ftV W M 

4 - R238. 3 «. 24/i 
y £37. os- ; 

pi l A 1 

r . - * W ' 


3 . H1771. 


2. 2*202642. $ 3 . 44408. 3«, 4 rViA 

5. 14 19992. 6. 8J yds. 

2 . 26219. 3 . *312 ; 098 ; -998. 

5..-£2500. 

! ■ ^789 ; 44 U 4 S, yi. 3 . £345. ?s. 3^1 
, I490000 ; H73000. 

[ & 49 1 * 8*. 3 . i6j. 0-375013*7 

LK6 each. 6- K. 124-10-14$ 

r 1412345 - 3 . 3 fr. 84 centimes. 

5 . 44431 , increase; *68^2^76715. 
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Aim HMI'/J ic. 


90 . 1 23704543,8143. 2 . (1) 7 V (u) *075088. 3 . 2-2677... 

He31 3a 10*0647*. 5 . Loss, 1*6 p. c. 6. R21735. 

97 . 1 .*07 1 5 (a) T J ,. 2 . Ye\ ; part ; Rs.32. 9a. 1$/. 

^ T ~°- it* * 4 . 33 j yeais. 6. A’j.6. 0 . 17724... 

96 i 2 . (a) (b) *085. 3 . 234 ; 8*06007... 

* 4 Ri2<rJtS 5 . 1 i pe» cent* gain. 0 . ^*2.23400. 

99 . 1 25. 2. (a) ii *. 3 . Rs.l'ib. ua. <)\p. 

4 226 ; '22b. 5 . 6omds. ; 3J* p. c. 0 . Rs 18 

1900 . 1 42 mm. 2 . (a) 6 . (b) /$, 3 . 8 . 

4 £55 ioj, 3^ i/ 7 . 5 . 125. 0 . £100 gam. 

1901 . 1 ( a) 1*416. (£>*565. 2 . (a) Yes ; , J () . (b) £08. 15:1.9*/ 

3 . 4 ? lbs 4 . (£) 4 p. c. 5 . 86*42 0 . Rt 122169. 

1902 1 . (a) Terminating det anal, (bj 1 , ; 036. 

2 Rr. 15326. 10a. 8/. ; AN. 7340. 3 . boys 

n, 4 . z\ , 8729. * 6. £100. 6 4 p. l. ; AN. 60. 

1903 1 . (a) 1. (b) -0005681 2 . U*) ^ t-s ; „i 0 - (A£*7 o. u>i. 4 \d. 

3 1 nnn. 40 sec. 4 . p) 3} , 1-7728. 5 . J*gaJ. 0 . (b) AN.50 

1904 . 1 . («) 997930 * 2 . T«oro, foo, lonn Or O, looOtfi lOumlo Ol O, 

1 ofiiiooo" (<n ]. 3 . 22i days. 4 39*6 poles. 6. £700 

0 . AN. 151710. « 

MADRAS MATRICULATION PAPERS. 


95 . 1 . \. 2 . tVi ; Rs. 64. 3 . £ 1 -6-oj 

j, j5. nr, 10^. 0. K1920. 7. 3J 9*/. 


4 . £i^3’iol 
H 4 yrs. 

9. £5000. 10 *9196 ; £16. 1 of. 11 3500000. 

80 . 1 . 1. 2. -9705. 3 . £2-11 $i. 4 . Aj.3955.3-u. 

5 . 1*13 f M , 2nd July. 0 . 80 men. 7 . £1000. 

£180. 9. U17. 8a 10 52034400J cub. ft. ; i£2*n 

'8a 2 i 3 . !</ 4A ; *1 145 ^ 3 - 4 . £721-15-6,;,. 

5 . R335000. 0 . /416. Mr. 4 rf, 7 . K7. 2#jt. 

8 Increase, R502. 8a 9. K500000. 10. 500400. 

89 . 2 . 3 . *08273629; bs. yirt. 4 . R1730-13-6 5 . R48. 3 a. 

0 £*694-13-9 7. H2 80000. 8. 10 days. 

9 7500274. 10. £39-3-9. 11* 3*08008. , 

. 90. 1. 343 ac, 2 10. 39 po 2 sq ft. 36 sq. in. ; 160 yds. S. 1% 

3 - H97 5358-9-2 ( 4 . 30 wks. a H6744273. 8 T 4 §0. 

7 . increase, £397. 8. *2 c\\t. I qr. 19 lbs. 407. ; £ 3 & 2 & 

, 9 . 143 : 10 - *9487 171 . 

91 . 2 . Hi ii-8. 33 . Hi-10 2 t Vt- 

5. 1 a mm. 0 ,. H6-6*4; Hi 58 . 

*. 8. 20 mm. (afternoon)* 9. iod. 

2 . J. . 3 * *0037115625 

$, 3. 



• ' 8. £ 436 ** 3-4 0* 3700965* 

* n ffx. . r.T - a T 


4 . 9 } 46 94 

7 . £291-9-5 

10. H9i8a i* 

4 . a 475 « 7 ^». >; 


3021625 


it vt, d* 10+ 3v* c« if* 2 $64008#). 


3 , 1, , *. 

8 .^ 93333 ^. 4 ^ 

1. p8» 


3 . v-iVim*' 

0. £970. 

8. 4i mu pSSi hour*' ( 9 * Hi062 1 

11, ^'oojgai^y ' 


4 -. 

ms- no..#. 
1 * 4 * 6 *^ <J. / 3 > 








